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THE THREE ELECTRIC LOCOMOTIVES of the Balti- 
more & Ohio R. R. tunnel line, at Baltimore, O., will 
soon be used to handle the passenger trains as well as 
the freight trains. The overhead conductors are being 
extended % mile northward (to the new Mount Royal 
station) and 1,500 ft. southward, to obviate the necessity 
of using steam pusher engines on the tunnel approaches. 
The electric engines are giving good satisfaction, and the 
maximum trainload hauled so far has been a train of 41 
loaded freight cars with two locomotives not working. 
The electric power plant is now being used not only to 
furnish the power for the tunnel locomotives but to run 
180 street cars of the Baltimore Traction Co., and also 
to light the Camden station and yards, the tunnel, the 
Locust Point freightsheds, warehouses and yards, the 
Mount Clare shops and the new Mount Royal pas- 
senger station. 
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THE CASCADES LOCK, built by the U. S. government 
for passing the Cascades on the Columbia River, Oregon, 
was formally opened to traffic on Nov. 6. The comple- 
tion of the 3,000 ft. of canal through the rocky gorge 
of the Columbia River and the construction of this lock 
was contracted for on Jan. 24, 1893, with J. G. & I. N. 
Day. It was to be finished in one year from the date of 
contract, but the unprecedented flood of June, 1894, and 
other causes delayed the work. The lock is 521 ft. long 
between hollow quoins, 90 ft. wide and has a low-water 
lift of 24 ft. The lock and guard gates are built of steel 
and were furnished by the Maryland Steel Company, of 
Sparrow's Point, Md. They are of the single-skin type, 
swinging freely on the pivots without the aid of rollers 
or flotation chambers. The height of the lower guard 
gate is 36 ft. above the miter-sill, and the lower lock 
gate is 46 ft. and the upper lock gate 40 ft. high, with an 
upper guard gate 54 ft. high. These are claimed to be the 
highest metal gates ever built; the five gates in the Sault 
Ste. Marie Canal, built by the U. S. government, ranging 
from 25% to 43 ft. in height. 
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THE DRY-DOCK AT ABERDEEN, Scotland, has be- 
come famous among engineers for the deterioration of the 
Portland cement Concrete used in its construction through 
the chemica) action of the sea water. In 1887, repairs 
were carried out on the dock under the direction of Mr. 
P. J. Messent, M. Inst. C. E., but the deterioration has 
continued, so that the engineer to the Aberdeen Harbor 
Board has just made a report advising the entire recon- 
struction of the dock at an estimated cost of about 
$500,000. The action of the sea water on the cement at 
the Aberdeen dock was fully described in Proc. Inst. C. 
B., Vol. CVII, pp. 73-198. 
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ADDITIONAL WOOD PAVEMENTS IN MILWAUKEE 
are prohibited by an ordinance now pending before the 
common council of that city. The ordinance also pro- 
vides that all pavements must be laid on concrete foun- 
dations. The ordinance may be amended to permit the 
use of wood pavements in outlying districts, to be laid 
on concrete. The requiring of concrete foundations would 
in itself practically exclude wood, according to Mr. Geo. 
ii, Benzenberg, M. Am. Soc. C. E., City Engineer, who 
states that in Milwaukee brick pavement is cheaper than 
wood, if each is laid on concrete, 





THE PROTECTION OF MACADAMIZED ROADS 1s 
aimed at in an ordinance prepared by the Street and 
Water Board of Jersey City, N. J. The trucking traffic 
on some of the avenues has become very heavy since the 


hew pavement was put down, and much damage has al- 


ready been done. The ordinance provides that vehicles 
which weigh, with their loads, 2,000 Ibs. or over, shall 
be provided with tires not less than 3 ins. wide, and ve- 
hicles weighing 5,000 Ibs. or over shall have tiers not 
less than 4 ins. wide. 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was caused by a rock slide on the Northern Pacific 
R. R., near Paradise, Mont., Nov. 10. A passenger train 
ran into the slide and the engineman was killed, while 
the fireman was badly injured. 

A LOCOMOTIVE BOILER EXPLOSION occurred 
Nov. 5, in the yards of the Southern Ry., at Atlanta, Ga. 
The engine had just come in from Chattanooga, and was 
in the cleaners’ hands. Two men were killed. 

erectile 

A RAILWAY BRIDGE COLLAPSED under a wrecking 
train, Nov. 1, near North Adams Junction, Mass., on the 
Boston & Albany R, R. The derrick had not been fully 
secured and had slewed so as to strike one of the trusses. 
The engine and cars went down, but the crew jumped 
and nobody was hurt. 
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A BROKEN CRANKSHAFT on the twin-screw steamer, 
“Fuerst Bismarck,’’ of the Hamburg-American Line, on 
its latest trip to New York, obliged the vessel to finish 
its trip with only the port engine working. The crack 
developed just beyond the after crank cheek of the crank 
of the low pressure cylinder of the starboard engine. A 
spare shaft was carried, and this was fitted in place in 
time to allow the ship to sail on Nov. 14, as scheduled. 

iieniatmi mis 

A FLY-WHEEL BURST in the power house of the 
Rochester, N. Y., Gas & Electric Co., on Nov. 6 The 
wheel was 18 ft. diameter and 42-in. face, and weighed 
about 20 tons. One of the flying pieces struck the steam 
pipe above the engine, breaking the pipe and allowing 
steam to escape, by which the engineer was seriously 
burned. Other fragments passed through the ceiling 
of the engine room into the dynamo room above, wreck- 
ing it, and putting a portion of the city in darkness. The 
probable cause of the accident is not given in the press 
reports, other than the statement that the wheel was 
defective. 

iain 

FOUR BOILERS EXPLODED at the Centralia colliery, 
Shamokin, Pa., on Nov. 7, killing four men and causing 
a loss of $10,000. The four boilers were in a group of 
16. It is ‘stated that one of the men, who was fatally 
injured, saw steam issue from a crack in one of the 
boilers, and shouted a warning, but the explosion took 
place before any one could get out of the boiler house. 
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A SAW-MILL BOILER exploded at Summersville, W. 
Va., on Oct. 22, killing three men and injuring three 


others. Pieces of the boiler were thrown several hun- 
dred yards. 


a . is 
THE U. 8S. BATTLESHIP “‘TEXAS” sank in the East 
River on Nov. 9. Fortunately the mud in the bottom of 
the river in front of the Brooklyn Navy Yard, where the 
vessel was stationed, was only a few feet below the 
keel, so that the sinking was not a serious matter as it 
would have been if it had happened in the middle of the 
river or at sea, The ship was raised the next day, and 
the total damage, it is said, will not reach $10,000. The 
true cause of the accident will not be known until after 
an investigation by a court of inquiry, which has been 
appointed by the Secretary of the Navy, but from the 
imperfect reports now available it appears that it was due 
to the breakage of a 13-in. sea-cock, through which water 
enters to supply the condensers, and the filling of the 
engine-room compartment by water. It is also stated 
that the bulkhead doors between the engine-room failed 
to hold water. The accident should lead to a thorough 
investigation of the water-tightness of compartment 
doors and of the strength of sea-cocks. 
‘hain 
THE LEAKY RESERVOIR AT MONTREAL has been 
reported on by Prof. C. H. McLeod, of McGill University, 
and Mr. J. O. A. La Forest, Acting Superintendent. 
The reservoir has a capacity of 42,000,000 U. S. gallons 
and is formed by a masonry wall, backed first with puddle 
and then with an earth and stone embankment. Hook 
gage measurements, with allowances for evaporation, 
showed that with 22 ft. of water the level fell at the rate 
of 2.302 ins. in 24 hours, the test lasting 13 hours, or at 
the rate of about 350,000 U. S. gallons per 24 hours. With 
18 ft. of water the leakage was at the rate of 120,000 U. 
8S. gallons per 24 hours. Mr. La Forest believes the 
leakage is caused by the ice action near the high water 
line. Both he and Prof. McLeod recommend that the 
upper portion of the walls be repointed before cold 
weather sets in, as a temporary measure. Prof. McLeod 
suggests that “it might be well to consider the advisa- 
bility of coating the walls with a waterproof wash." The 








water committee has been instructed to have the repoint 
ing done, as recommended. Mr. La Forest states that the 
high level reservoir, with a capacity of about 1,900,000 
U. S. gallons, leaks 54,000 U. S. gallons a day, making 
the leakage of the two reservoirs more than 400,000 gal 
lons a day. It costs $8 per day to pump the water wasted. 
in addition to which the leakage from the larger reservoir 
passes to the grounds of McGill University where. 
according to Prof. McLeod, it “‘constitutes a very serious 
source of injury to the buildings and grounds of the uni- 
versity.’ 





ox 


A MUNICIPAL ELECTRIC LIGHTING PLANT for Des 
Moines, Ia., is recommended by Mr. John MacVicar 
Mayor, after a somewhat extended investigation of the 
subject. Public lighting now costs the city $53,500 
divided as follows: Electric street lamps, $31,696; elec 
tric lights for city hall, $2,202; gas street lamps, $5,724 
gasoline street lamps, 18,088. 


MUNICIPAL BONDS are now in active demand, where a 
month ago they could hardly be sold on any terms. The 
city of New York, which in September could not obtain 
bids for its bonds at all, opened bids on Nov. 10 for 3%% 
bonds to the amount of $16,000,000. There were no less 
than 185 bids received and the total of all the bids reached 
the enormous sum of $181,000,000. 
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A NEW STEAM GARBAGE SCOW for the city of New 
York was launched Nov. 9 from the Crescent ship yards 
of Mr. Lewis Nixon, at Elizabethport, N. J. The boat 
which has been christened the ‘Cinderella,’ is a twin- 
serew vessel, formed of two pontoons with a garbage 
compartment between, having an estimated capacity of 
600 cu. yds. 
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A FAST RAILWAY RUN was made on the Chicago 
Rock Island & Pacific Ry., Nov. 8, by a train carrying a 
party of the Western Society of Engineers from Daven 
port back to Chicago. The run of 181 miles was made 
in 3 h. 41 mins., or 2 h. 30 mins. actual running time. 
The distance of 163 miles from Moline to Blue Island 
was made in 176 minutes running time, excluding three 


stops. 
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MUNICIPAL HOSTILITY TO RAILWAY CORPORA- 
tions is the main reason given by Judge Biddle at Car- 
lisle, Pa., for refusing the petition of the people of River- 
ton to have the tracks and property of the Cumberland 
Valley R. R. and Northern Central R. R. included in the 
new borough. The former road has large and busy ter- 
minal yards, while the latter has a traffic of 40 trains 
daily. The following is an extract from the decision: 


From recent litigation we know that inharmonious re- 
lations exist between the inhabitants of Riverton and the 
two companies above referred to, and this makes manifest 
the fact that if the tracks of the latter should be brought 
into the borough, the business thereon would be liable 
to be much hampered by ordinances relating to the speed 
of trains, crossings at grade, employment of watchmen, 
and other matters in regard to which the authorities of 
a town are at times prone to legislate. On account of 
the unusual amount of tratm work which is done at the 
locality in dispute, severe damage, both to the stock- 
holders and to the public could be inflicted by an unrea- 
sonable or hostile council. We have no hesitation in lay- 
ing down the broad abstract proposition that it is di- 
rectly contrary to public policy to unnecessarily subject 
the corporations of a railway to local municipal control, 
and, therefore, as no necessity or even reasonable cause 
for doing so appears in this case, the court would not be 
justified in granting the prayer of the petitioners. 

e ‘i 


THE PLANS FOR THE BASCULE BRIDGE o:er New- 
town Creek, Brooklyn, N. Y., have been modified to the 
extent of increasing the span 24 ft., to give a clear span 
of 150 ft. clear of the fenders. The designs for the bridge 
were published in our issue of Nov. 5. 

saint’ 

THE WORK OF THE BUILDING DEPARTMENT of 
New York city during the first nine months of 1895 and 
1896 is shown by the following table, which is taken from 
the quarterly report of Mr. Stevenson Constable, Super- 
intendent of the Department of Buildings: 








Increase 
1895. 1896. in 1806. 
Applications filed, new bidgs. and 


SED Sons 04ms Mecccescee 4,228 5,416 1,188 
New buildings commenced ao tek @ 6 2,164 2,175 11 
New buildings completed ....... 1,708 2,480 Ti7 
Alterations commenced ...... ee 1,004 1,465 377i 
Alterations completed ...... .... 1,105 1,546 441 


Iron and steel beams, girders, etc. 58,106 161,162 103,056 
b= me of the law reported by 


crease egesetée 3,843 4,754 911 
Build ings reported a inspectors as 
unsafe ... die. Cos gtecertes 1,705 2,666 961 
Notices issued |... - 10,704 39,457 28,753 
No. inspections made ‘of passenger 
ID. o nots eter 044 2,682 4,257 1,625 
Unsafe buildings made safe or 
PND is) a's wevecce ceva 1,204 2,510 1,306 
Violations removed ........ 2,722 4,628 1,905 
Cases forwarded attorney “for 
SS eee 2,714 2,772 58 
Pass. elevator cases to attorney for 
prosecution ...... 16 182 166 
Defective pass. elevators reported 
y inspectors .... ...... 62 856 704 
ade safe on notice from Dept. 44 912 Res 
Notices of suits issued ........ 5.07% 284 200 
Cases disposed of by attorney .... 2,841 4,522 1,681 
Sch e Séadce couse aeoGtes 101,962 247,044 145,082 


Money collected by the attorney.. $5,778 $14,337 $8,558 
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THE STEEL ARCH ROOF FOR THE CHICAGO COLISEUM. 


(With inset.) 

One of the largest single span steel arch roofs 
erected in this country since the construction of 
the great buildings for the Columbian Exposi- 
tion at Chicago is that recently completed to 
cover the main auditorium of the Chicago Coli- 
seum, a building designed for convention and ex- 
hibition purposes and located about on the site 
of the “Wild West” show, so familiar a side feat- 
ure at the great World’s Fair of 1893. It is of 
passing interest to note that this same “Wild 


made public by its architect, Mr. S. S. Beman, 
of Chicago: 


Name of No. Name of No. 
Building. people. Building. people. 
Chicago Coliseum. ... 50,000 St. Sophia, Constanti- 
St. Peter’s, Rome....54,000  nople ............. 23, 
Cathedral, Milan.... 37,000 Notre Dame, Paris.. 21,500 
St. Paul’s, Rome.... 32,000 Cathedral, Pisa...... 13,000 


St. Paul's, London.. 31,000 St. Stephens, Vienna. 12,400 
St. Petronia, Bologna. 26,000 S.Dominic’s, Bologna. 11,400 
Cathedral, Florence.. 24,600 Cathedral, Vienna... 11,000 
Cathedral, Antwerp. . 24,300 Madison Sq. Garden.. 8,433 
St.John Lateran, Rome 23,000 


The manner of seating the large assemblies 
which the Chicago Coliseum will accommodate 





FIG, 11.—INTERIOR VIEW SHOWING ROOF ARCHES CHICAGO COLISEUM 


West” show was the attraction which inaugu- 
rated the recent opening of the building to the 
public, and perhaps of more interest to some of 
our readers—of certain political affiliations at 
least-—to note that it was the scene of the strug- 
gle which signalized the choice of a Presidential 
nominee at the Democratic convention held July 
7. It is for great exhibitions and assemblies of 
this kind that the Coliseum is designed. It is the 
magnitude of its steel roof, however, and not its 
uses, that makes the structure worthy of de- 
seription in Engineering News. 

The dimensions of the roof arches of the Coli- 
seum as compared with those of a number of 
other large arch roofs, are as follows: 


i Ss 3 3 . 
ae oe 
2& ze ° i La 
6° £5 ne e- a 

3s *-° ~~ te 

ea Sw os ee = 
go 23 =o a" so 
n 0 e z. 
ft. ins, ft. ins. ft. ins. ft. ins. 


Manufactures’ Bldg.*.. 368 0 206 4 7870 1,687 0 18 
Mach. Hall, Paris Ex.*. 364 0 147 7 4800 1,380 0 20 
Pa. R. R., Philadelphia. 300 8 100 4 304 4 589 0 10 
Pa. R. R., Jersey City. 252 8 860 256 0 652 6 12 
P. & R. R. R., Phila.. 2590 88 0 2660 5068 11 


Mid. Ry., London..... 2400 1000. .... 600 0 .. 
Chicago Coliseum* .... 215 0 7310 3000 6752 6 


*These figures of length and width include the area cov- 
ered by shed roofs and side galleries, except in case of 
the Coliseum where the end vestibule and ticket office is 
not included. 


Most of the above structures have been de- 
scribed in previous volumes of Engineering 
News; the two Pennsylvania R. R. train-sheds, 
Sept. 26 and Oct. 3,_1891, and June 1, 1893; the 
Philadelphia & Reading R. R. trainshed, Jan. 19 
and Feb. 2, 1893, and the Manufactures Build- 
ing and Paris Machinery Hall, Sept. 1, 1892. No 
roof arches yet built have exceeded in span those 
for the Manufactures Building at the Columbian 
Exposition; and including shed roofs, no build- 
ing yet constructed has ever had so great an area 
of ground plan. 

As a matter of some interest, the capacity of 
the Chicago Coliseum as compared with the ca- 
pacities of some other buildings designed for 
public gatherings, is given below from figures 


will vary somewhat according to the extent of 
main floor required for exhibition purposes. Two 
stationary galleries extend around the building 
on all four sides and these are provided with per- 
manent seats, but the seats on the main floor are 
movable and will be arranged to suit conditions. 
Only the weight of the audience in the galleries 
comes on the framework of the building. 

The Chicago Coliseum is 675 ft. -2 ins. long 
without the vestibule, and 300 ft. wide in its out- 
side dimensions. In Figs. 1 to 4 inclusive, are 
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Fig. 1 is a plan of the roof framiy, 
the main roof arches, lateral prac; 
shed roof trusses and their support 
a part plan of the gallery framing. a: 
ob, 2 and 4 show the above framing 
There are twelve main roof arches , 
pairs, The two arches forming eac} 
have the outline shown by Fig. 5, an 
forming the four interior pairs have : 
shown by Fig. 6. The main differen 
these two styles of arches is at the a 
apex of each interior arch being raised 
mand of the architect so as to give th. , 
an appearance of height to correspond va 
great lateral dimensions, and yet to obta 
as practicable the advantages of easy 
which a low roof presents. This forn 
was also influenced by the style of 
framing and roof construction adopted 
architect, as it saved a vertical ridge f 
the ridge skylight and considerable su} 
tary ironwork; in brief, it was consid 
cheaper and practically as satisfactory 
struction by the engineer under the 
imposed upon him, A study of the stra 
Fig. 6, showing the apex members wil! 
the reader to determine for himself th: ffi 
ciency of the design. Fig. 2 shows the tw. 
of arches side by side and also shows th: 
height, foundations, ete. It will be noticed. , 
ticularly, that the horizontal thrust is tak. 
the foundations, there being no tie rod } 
end piers. The strain sheets show this th; 
and also the strains in all other members «/ 1} 
arches under various conditions of loading 

The arch roof covers the main auditoriu: 
the shed roof provides for a gallery and ext: 
the main floor beyond the feet of the 
arches, as shown by Fig. 2 and Fig. 4. At th: 
side of the building the trusses forming the shed 
roof and carrying the gallery are carried by th 
girders and arches Fig. 3b and the wall columns 
Fig. 2, the construction being quite simpi At 
the ends the trussing necessary to carry the shed 
roof is somewhat more complicated, as shown by 
Figs. 2 and 4, but will be easily understood from 
the drawings, Sections Y. Z. and N. S. The part 
longitudinal elevation, Fig. 4, shows the timbe: 
roof carried by the steel framework, and it is 
also indicated in outline on Section Q. R., Fig 
2. This timber roof was used partly for archi- 
tectural appearance and partly to provide for 
skylights, the architect fearing that such lights 
in the plane of the roof would not be satisfac- 
tory under snow load and on account of leakage, 
and also that the cost would be greater. 

The framework of the arch roof comprises be- 


iin 





FIG. 12.~EXTERIOR VIEW SHOWING STEEL ROOF FRAMEWORK AND PARTLY COMPLETED SIDE WALLS. 


shown a number of plans and sections which 
give in diagram the principal features of the 
steel framework. Corresponding members in the 
sections and plans are lettered alike, so that ref- 
erence from one to the other is easy. It is ob- 
viously impossible to show within reasonable 
space the details of all members and the detailed 
drawings here will be confined to a few of the 
most interesting features only. From these and 
the diagrams, Figs. 1 to 4, the nature of the con- 
struction will, we think, be reasonably clear. 


sides the arches proper 17 lines of purlins and 
wind bracing. The purlins between the pairs of 
arches differéd from those between the arches 0! 
each pair as indicated by Fig. 3a. The purpos 
of the bracing below the purlins in the latte: 
case is of course for the purpose of holding from 
lateral motion the lower chords of the arches 
With the other type of purlins the lower chord 
is stiffened simply by a knee brace, Fig. 3a. The 
wind bracing is in the plane of the top chord of 
the arches and its character is shown by Fig. 1. 
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ox egoing the general arrangement and shows the truss work and purlins principally. THE TOPOGRAPHICAL SURVEY OF BALTIMORE, MD. 
atur che steel work is pretty clearly indi- The second is an exterior view and shows the In connection with and as a necessary prelim- 
né attention may now be turned to the side walls partly completed and also gives a inary to projected municipal improvements in the 
cated and some of the details of the vari- rather impressive view of the network of roof  , i+, — Baltimore, Md., a thorough topographical 
[_ girders, purlins, trusses, etc. The framing. In Fig. 11 it will be noticed that at iairiel we that ents : as el ital he ‘a or- 
= wrehes will be considered first. They the far end one of the roof trusses is being dinance akin on A vril 26 1893 7" ccunibeitan 
nang? inged arches and the details of chief erected, the right half being nearly at full ele- Ww on : Tad ~d ane ee if the Maver City Reg- 
or re the feet and bearing shoes and the vation and the left half part way up. The trav- as appointe ade up « Mayor, 3 g 


nices » 7 is a detail of the arch foot and 
on s ails of the shoes. These drawings give 


all di! jons and need not be described fur- 
the r £ «9 is @ detail of the apex of the arches 
f the » shown by Fig. 6, that is the eight in- 


terior arches. This detail is of especial interest 
ion with the peculiar shape of the arch 


jn con! 


at th ex—the reasons for which were stated 
above 

gt mposition of the purlins, girders and 
other trusses is of ome type, viz., riveted trian- 


TK 4 


Nos 
* TNR 
. MV 


» Cd te 


eling towers used for erection are also shown in 
this view and more clearly by Fig. 13. Each 
half arch was assembled complete on the ground 
and raised into position by tilting up the apex. 
After the erection of the roof arches the other 
framing was put in place by means of hoists and 
derricks placed on the roof. 

As the readers of Engineering News al- 
ready know (Eng. News, Aug. 29, 1895), a seri- 
ous accident occurred to this building during its 
construction, and although the data are not 
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FIG. 13.—VIEW SHOWING TRAVELERS USED IN ERECTING ROOF ARCHES. 


gular truss work. The members consist of one 
or more angles with riveted plate connections; 
generally the chords consist of two angles and 
the web of single angles. The shapes of the va- 
rious trusses are indicated clearly in the general 
plans, Figs. 1 to 4. All material was steel and 
was required to show a tensile strength of 58,000 
Ibs. to 68,000 Ibs., an elastic limit not less than 
32,000 Ibs., an elongation of 22%, and a reduc- 
tion of area of 45%. The assumed loads for 
which the metal work was calculated were as 
follows: 


Per sq. ft. 
Dead loa@ .cideiaucenes esses pencnetapsenseeds TED 
Live load, vertical snow and wind.............. 


Live load, horizontal wind.........seseseeceeeee 30 % 
Purlins: 


Dead load ....ccses. SME SWs abc dqebahiendteneee ee. o 
Live loe@, WOPUIRRE git ide kanddiVacicssadcanss 0 
Gallery and roof shiaeee: 
Dead and JiWO! MeGMiiispes cds cscdetcddboctacss. Ot 
In tension the maximum allowable strains were 
for main trusses 16,500 Ibs:; for purlins, 14,500 
lbs., and for gallery and roof girders, 15,000 Ibs. 
rer square inch. In comparison the maximum 
strains were, for the main trusses, those obtained 
by the formula, 


15,000 
. 

a 

36,006 r? 
and for the purlins and gallery and roof girders, 
spectively, the same with the numerators 14,000 
id 14,500, in the formula. The possible condi- 
tions of loading assumed are shown on the strain 

Sheets Figs. 5 and 6. 

The extent and general character of the steel 
‘kK have been pretty clearly shown in the fore- 
foing, but additional clearness will be given to 
the construction by the photographic views Figs. 
ll and 12. The first of these is an interior view 


* the longitudinal axis of the building and 
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available for a full discussion of the causes of 
this accident, a few words may be said in regard 
to its occurrence. The accident took place Aug. 
21, 1895, after twelve main roof arches and most 
of the other roof framing were in place, although 
probably not fully connected, and resulted in the 
collapse of all but one of the roof arches. The 
collapse occurred at night when no one was at 
work, so that no person was hurt, and as far as 
known it occurred unwitnessed. The accident is 
stated by the engineer and designer to have been 
due probably to the fact that roofers had concen- 
trated large loads of boarding and other timber 
at various points on the roof, thus increasing the 
strain to a dangerous point at places and at a 
time when the framework was not in the best 
condition to withstand it. After the collapse the 
steelwork was entirely rebuilt and it is of 
course this second structure that is shown by the 
illustrations accompanying this article. 

The architect for the Chicago Coliseum was Mr. 
S. S. Beman; the general. contractors were the 
Probst Construction Co., and the designer of and 
contractor for the steel work was Mr. Carl Bin- 
der, all of Chicago. The material was furnished 
by the American Bridge Works and inspected by 
G. W. G. Ferris & Co., also of Chicago. The 
building was erected by the Chicago Exhibition 
Co. For the drawings from which our illustra- 
tions are prepared we are indebted to Mr. Carl 
Binder. 


ee EE 


THE EXHIBITION OF VALVES AND HYDRANTS at 
New York city, which was to have been held on Nov. 10, 
has been postponed to Nov. 17. The exhibition will be at 
the Corporation Yard of the Department of Public Works, 
427 East 24th St. All exhibits must be at the yards by 
Nov. 14. Col. Chas. H. T. Collis, 150 Nassau St., is Com- 
missioner of Public Works, and Mr. A. G. Gear is General 
Foreman Corporation Yards. 


ister and City Comptroller, and Col. H. T. Doug 
glas, M. Am, Soc. C. E., was selected as the Chief 
Engineer of the survey. The first section of the 
ordinance called for “a thorough, accurate and 
comprehensive geodetic and topographical sur- 
vey” of the city of Baltimore, beginning with the 
recently annexed district. From these surveys 
official maps were to be made: 


Onascale sufficiently large to show clearly the following 
details: All streets and alleys as now laid out, with their 
width between the building lines; the elevation of streets 
above mean tide, at street corners or at other points, 
as may be necessary; the dimensions of blocks In feet 
and inches; all streets not yet opened to be located by 
dotted lines and their grades established, with a view of 
conforming to a uniform system of surface drainage or 
underground sewerage, and the survey made of the un 
improved and undeveloped portions of the city shall be 
such that there may be defined on said map, ail streams, 
water-courses, highways, boundary lines of farms or 
estates, with the names of the owners thereof; the undu- 
lations of the ground to be shown by contour lines rep- 
resenting the different elevations in a manner to enable 
the establishment of grades, locations of sewers, etc. 


The second section of cu. ordinance provides: 


That plats be also made from said surveys and bound 
in atlas-form for the use of the Tax Department, City 
Surveyor and Commissioners for Opening of Streets, etc.; 
said plats to be made on a scale sufficiently large to 
show, in addition to the matters contained in the general 
oficial map. the following details: The dimensions of 
each lot or tract of land embraced in the city, with the 
cLaracter of the improvements thereon; the location of 
all sewers, with their dimensions; the system of water 
supply, with the location of all fire plugs; all corporation 
buildings, such as school houses, station houses, etc. 


all railway lines, and such other details as may be con- 
sidered requisite. 


This work was cemmenced at once under the 
direction of Chief Engineer Douglas, and a pri- 
mary triangulation was made covering 54.7 sq. 
miles of territory. This was followed by precise 
traverse and leveling parties, and 1,964 
marks were established over 26 7-10 sq. miles 
of area by Dec. 31, 1894. In the same time the 
topographical party had covered 11,200 
territory. 


bench 


acres of 
The report which gives the above figures 
also states that the final probableerror inthe length 
of the whole base-line was 1 in 354,432 in one 
line, 1 in 985,334 in another and 1 in 15,000,000 
in a third comparison. In precise leveling the com- 
puted probable error was 0.614 mm. per kilometer, 
or less than 1-50th in. per mile. In comparison 
with similar work by the Coast Survey and Mis- 
sissippi River Commission this was claimed to be 
the best on record. The total area embraced by 
the maps of this topographical survey was ap- 
proximately 52 sq. miles, though the primary tri- 
angulation covered 54.7 sq. miles. The scale of 
200 ft. to one inch, or 1:2400, was adopted for 
plotting the topographic maps, and 40 ft. to one 
inch for the property maps. The field work was 
done by transit and stadia, or plane-table and 
stadia, on the same scale of 1:2400, requiring ex- 
treme minuteness and accuracy in drawing. The 
details of the maps, completed in the field, were 
to be filled in by direct measurements of direc- 
tions, or azimuths and distances from each to- 
pographic station, with occasional measurements 
for plotting of details with tape. Free use of the 
telemeter was made in locating elevations or in 
tracing contours. 

Early in the present year some complaint was 
made as to the methods and:results of this sur- 
vey, and by joint resolution of both branches of 
the City Council a committee was appointed to 
examine into and to report upon the character and 
condition of the topographical survey of Balti- 
more. This committee reported in August, 1896, 
and from their report the following is taken: The 
committee held six public meetings and heard the 
testimony of a number of city surveyors, en- 
gineers and others interested, and it appointed 
two experts, Messrs. John W. Donn and John E. 
Sadler, to examine the work and make tests of 
the accuracy of the work as they deemed proper. 

These experts recently reported that they were 
satisfied that the work of the triangulation di- 
vision of the survey had been thoroughly and ac- 
curately done, and that the measurements and 
adjustment of angles and the computations of 
sides of the triangles had been as accurate as 
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those of any survey ever made. The work of the 
precise levelling party was also thorough and ac- 
curate and the bench-marks established will fur- 
nish valuable and reliable data for the use of en- 
gineers in any part of the city. But, say the ex- 
perts, no matter how thorough, accurate and com- 
prehensive may be the methods serving as a basis 
for such a survey, the results are only valuable 
when accurately shown on maps of detail. 

They then find fault with the methods of secur- 
ing details for map-making, and say that from 
the methods adopted it was impossible to show 
these details upon a map in the manner prescribed 
by the ordinance. The ordinance calls for all 
measurements in ‘feet and inches,’’ whereas all 
office records and field note-books show that the 
corners of streets, width of streets, dimensions 
of blocks, etc.; were determined in meters, not 
in feet and inches. These details were obtained 
by transit and stadia, and the stadia measure- 
ments were generally read only to the nearest 
meter, and in going over 30 or 40 field-books not 
more than 1 in 100 measurements is made to a 
nearer degree of accuracy than one-half meter. 
One-half a meter is nearly 20 ins., or more than 
1% ft., and when distances are required in ‘feet 
and inches” on a map, it is difficult to see how 
they can be determined when the measurements in 
the field are made only to meters, of nearly 40 ins. 

The work of the draftsmen was found to be ex- 
cellent, and as they practically merely inked in 
the completed maps made in the field, they can 
not be held responsible for errors. The experts 
then tested the accuracy of field-sheets reported 
as finished and for the purpose used a Johnson 
plane-table, a special Fauth alidade, a steel tape 
and an alinement rod furnished by the Chief En- 
gineer of the survey. They reported that they 
considered the plane-table and®alidade furnished 
as extremely inefficient instruments for the pur- 
pose intended, and not adapted to work of a crit- 
ical character. The table was very unstable and 
had neither tangent screws for exact orientation 
and alinement, nor levelling screws for horizontal 
adjustment. The alidade, specially designed for 
this survey, was also an inferior instrument, ac- 
cording to the experts, badly balanced, too light 
and too small to allow easy handling. They re- 
port that without exception every station occupied 
developed errors in details, on some sheets vary- 
ing from 1 to 14 ft., and these not in one invari- 
able direction only. The reading of the telemeter 
to the nearest meter was responsible,for many of 
the smaller errors; imperfect plotting in the rield 
caused others; and the absence of direct control 
over the work by a single observer in each party 
engaged was everywhere apparent. Many im- 
portant details were omitted and small details on 
the ground plan of houses were left out, or in 
error. 

Careful examination of the sheets show that the 
chief object of the engineers was to secure the ac- 
curacy of traverse stations, with seemingly scant 
consideration given to the exact location of to- 
pographical details. The record of distances given 
by stadia to the nearest meter is an evidence of 
this. On a scale of 1 : 2400, or 200 ft. to lin. a 
measure of one foot is distinctly appreciable, and 
in standard plane-table work an error of 3 ft. on 
this scale is annoyingly felt. The report goes on 
to say that 


This sensitiveness of the insirument makes it unap- 
proachable by any other device or method used, for its 
excellence in critical work or the work of inspection. 
Angles measured are correct, although their value trigo- 
nometrically may not be exactly known because of the im- 
possibility of protracting them to very small measures of 
arc. In graphical descriptions, however, such knowledge 
is rarely required, and if any exigency should cal] for a 
statement of trigonometrical value, the finely graduated 
are of a transit or theodolite would be necessary for their 
measures. Topographical studies are best made from 
graphical delineations and the methods by which those 
delineations can be most quickly and accurately given, 
afford the most useful, economical and decisive resulis. 
An accurate topographical survey can have but one defi- 
nitiou—-that the results graphically shown are strictly 
graded to the power of the scale used. Two-tenths of a 
foot are definable by a scale of 1 : 600, four-tenths by a 
scale of 1: 1,200 (100 ft. to 1 in.), and on a scale of 
1 : 2,460, a foot is very easily discernible, In plane-table 
practice, the whole fiela encompassed by the scale of the 
work on a sheet of paper of convenient size is directiy 
controlled by the topographer, and at any time he is able 
to have under inspection, his work already accomplished. 


The experts object to the manner of marking 
the traverse points, by driving a gas-pipe into 
the ground under the pavement, for example, and 
say that these can not be regarded as permanent, 
and they also find fault with the contour system. 








The investigating committee also called in Mr. 
©. H, Tittman, assistant in charge of the office of 
the U. 8S. Coast and Geodetic Survey at Washing- 
ton. He compared the maps and the ordinance, 
and testified as follows: That the maps do not 
contain the width of streets, lanes and alleys, and 
the length of blocks in feet and inches, nor ele- 
vations at street corners, etc., as required by the 
ordinance. None of these details could be found 
on the 25 published maps. The committee also 
called attention to the cost of the survey, which 
has been $160,000 up to the present time, or about 
$0.50 per acre of the area covered. As a partial 
explanation of this excessive cost, more than that 
of other topographical surveys, it is stated that 
several thousand dollars were expended in cor- 
recting a distance given, in error, by the U. S. 
Coast and Geodetic Survey, between the Wash- 
ington Monument and Bay View. The committee 
deems the money spent in correcting this error as 
unnecessary, as the distance given was as nearly 
correct as was required for any operations called 
for by the ordinance. The committee, in conclu- 
sion, recommended a complete suspension of the 
personnel of the survey, and the suspension of all 
work until a reorganization can be effected. And 
this report and recommendation were unanimous- 
ly adopted on Oct. 12. 
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TRACK SIGNS; MAINE CENTRAL R. R. 


In designing track signs the principal objects 
to be aimed at are simplicity, durability, and a 
style that will make them conspicuous. These 
objects appear to have been attained in the signs 
illustrated herewith, the blueprints of which we 
received some time ago from the late Mr. William 
A, Allen, Chief Engineer of the Maine Central R. R. 

The mile post is a rough-dressed stone slab, 12 
ft. long, 20 ins. wide and 8 ins. thick, set 4 ft. in 
the ground, and having 30 ins. at the top dressed 
smooth for lettering. The unusual height is evi- 
dently on account of the heavy snows encountered. 
The dressed faces are painted with three coats of 
white lead, with lettering in black and a 5-16-in. 
black stripe. The post is lettered on both faces, 
the one shown being lettered “249 miles to 
Vanceboro” on the back. The yard limit sign is 
a 2%4-in. plank, 14 ins. wide and 8 ft. long, with 
the bottom bolted to a post or steeper. The lower 
part is red and the upper part white, with black 
letters and a black stripe. The whistle sign differs 







Yard Limit Post 


Whistle Post. 


Vol. XXXVI. NV. ) 
post is painted black to a height of - — 
the ground, and thence white. The pla aes 
two coats of red lead and four couts 5 a 


and is lettered in English vermilion — 
The grade crossing sign is a 114-in 





Grade Crossing Sign, Maine Central R. R. 


8 ins. long, and 12 ins. wide let into the slotted 
top of a post about 18 ft. 2 ins. long, set 4 ft. ints 
the ground. The post is 10 x 10 ins. to a height of 
2 ft. above the ground and then diminishes to 8 
x 8 ins. at the top, which is covered by a cast-iron 
cap. The board is secured by two bolts. The post 
and board are painted white and the board has a 
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TRACK SIGNS, MAINE CENTRAL R.R, 


from the usual style in having the words ‘““Whistle 
Here” instead of merely a W. It is a \4-in. iron 
plate of diamond form, 28 x 21 ins., let 4 ins. into a 6 
x 6-in. cedar post whose top is 4 ft. 6 ins. above 
the ground and is covered with a cap. The bottom 
of the plate is secured by four }4-in. bolts, the upper 
ones 7% ins. and the lower ones 7% ins. long. The 


3-16-in. black border stripe %4-in.. from the eds: 
The capital letters are 7% ins. and the small |«' 
ters 544 ins. high. The station sign is made of t\’ 
thicknesses of %-in. pine boards, the back boar 
25 ins. wide at the middle and 19% ins. at the 
ends, and the face board s tly smaller. Th: 
boards are put together with screws and have 
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beveled. The face of the sign is painted 


se sanded. The letters are white, with 
~ - and the scroll work is gray. Over the 
oe ws are 14-in. gilt caps. This sign would 
he ¢ made with a rectangular board and 
ei ¢ painted flourishing omitted. In this 
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<otion Name Board; Maine Central R. R. 


conné it may not be amiss to refer to the 
almost universal insufficiency of station signs, es- 
pecially at night, when the board on the platform 
ur hung from the eaves of the platform shed roof 
js usually in the dark. 
a8 ee —- 
REPORT ON THE MODIFIED ROUTES FOR THE NEW 
YORK RAPID TRANSIT RAILWAY. 


Since the adverse decision of the Supreme 
Court upon the construction of the Broadway 
route of the proposed underground rapid transit 
railway for New York city, the Rapid Transit 
Commission has taken up the Elm St. route, and 
a report on the modified route and plans was 
submitted on Nov. 5 by Mr. Wm. Barclay Par- 
sons, M. Am. Soc, C. E., Chief Engineer to the 
commission. The accompanying sketch map, Fig. 
1. shows the location of the route. A great sav- 
ing in expense has been made by putting the lower 
part of the line on Elm 8t., instead of on Broad- 
way, and by making the junction between the east 
and west side lines at 42d St. instead of at Union 
Square. A further great saving has been made by 
leaving off entirely that part of the line south of 
the City Hall; and this change seems to us open 
to criticism. A two-track line from the City Hall 
to the Battery could be built at no very great 
expense, and would be extremely valuable in 
drawing traffic to the system. Figs 2 and 3 are 
condensed profiles of the lines; Fig. 4 is a typical 
cross section on Fourth Ave. (differing from that 
on Elm St. only in having no subways for pipes), 
and Fig. 5 shows the proposed viaduct across 
Manhattan Valley. 

The following is the report of Mr. Parsons, prac- 
tically in full, omitting only some part of the dis- 
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the east and west side routes, and above that point to 
have two tracks on each route, except that a third track 
for express service shall be added on both routes where 
conveniently and economically possible. 

4. The road to be in tunnel, except on the east side 
route north of YSth St. and on the west side at Manhattan 
Valley. 

5. The plans to be so drawn as to permit of extension 
in the future from the southern and northern termini, 
and of widening the two-track and three-track portions 
into four-track systems, without unnecessary expense or 
interruption of traffic. 


Along the critical portion of the proposed route, i. e., 
Elm 8t., there was no information at hand showing the 
kind of material that would be encountered in excavating. 

I therefore caused to be made a series of borings, similar 
to those made along Broadway. This system of borings 
commenced at the corner of Chambers and Elm Sts., and 
extended to the corner of Fourth Ave. and 33d St., so 
that definite knowledge has been obtained as to the sub- 
surface material. Above 33d St. the result of inquiries 
made of architects and builders, and the recorded data 
of sewef excavations of the Department of Public Works, 
have been sufficient to determine the probable rock line, 
with enough accuracy for this stage of the proceedings. 

While the soil underlying Elm St. is very variable in 
character, more so in fact than was the case in Broad- 
way, it is nevertheless an excellent material in which to 
conduct such construction as is proposed, being, with 
but few exceptions, a sharp silica sand, ranging in qual- 
ity from what might be termed a good fine sand to coarse 
sand and gravel mixed, the latter material being found 
in large quantities. The few exceptions above referred 
to are streaks or deposits of clay, or clay and sand mixed. 

To the depth for which the excavation for the railway 
will be made, there was no material found which would 
slide or give difficulty in handling, while much of it is 
a sand of such excellent building quality that it would 
pay the contractor to store and use it in the mixing of 
the mortar and concrete required on the work. Rock is 
met with first at 12th St., and is found, as a general 
thing, at or near rail level from there to 33d St., pro- 
viding an excellent foundation along Fourth Ave. Above 
33d St., and on both the east and west side routes, the 
rock surface undulates greatly and consequently a con- 
siderable portion of the excavation will be in that ma- 
terial, but to no greater extent than was anticipated in 
the original preliminary estimates for the same routes. 

At the time of making borings along Elm S&t., the 
opportunity was availed of to determine the elevation of 
ground or standing water, which was found, in general, 
to be about 1 ft. above the level of mean high tide. If 

the new street grade at Pearl St. is changed in accord- 
ance with the suggestions made to your board on Sept. %), 
and subsequently laid before the Board of Street Open- 
ings, the only part of the route where the rail level will 
lie below tide water will be along Elm St., from Leonard 
St. to a point midway between Howard and Grand Sts., 
a distance of 1,600 ft:, with a maximum depth below tide 
water of only 5% ft. 

Maps showing the existing sewers, water mains, gas 
pipes, and electrical subways, have been prepared, and 
a tolerably complete study made as to their reorganiza- 
tion, especially in respect to the sewers. Elm St. lies 
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either end, contains no pipe of large size, and what 
pipes are there now, will all be replaced on the opening 
and construction of the new street. At Fifth Ave. and 
42d St. there occurs the most serious pipe crossing along 
the route, as the large Croton water mains run down 
the avenue. Fifth Ave, however, at that point forms a 
decided ridge, the surface of 42d St. falling rapidly both 
to the east and west. In order to have suitable grades 
for operating a railway, it would be desirable to pass 
sufficiently below the level of the avenue to leave all 
the water and gas pipes undisturbed overhead. 

The portions of the proposed route that formed a part 
of the route previously adopted, were recognized as pr 
senting no serious difficulty in construction. The physi- 
cal investigations and survey of the newly considered 
portions show that they contain no features that will 
cause the road to be excessively expensive, slow, or diffi 
cult to build The proposed route, therefore, escapes 
entirely the difficulties of construction which were pres- 
ent along Broadway, incident to the heavy traffic, cable 
railways, complications of sub-surface structures and the 
care of abutting buildings. The work can be attacked at 
as many points as can be conveniently operated at once, 
and the whole brought rapidly to completion at the same 
time. 

In the resolution of instructions, the commission pro 
posed a route on the west side as far as 125th St. and 
the Boulevard, and on the east side to 08th St. and Park 
Ave., leaving it to the discretion of the chief engineer 
to make suggestions for your consideration of routes 
above these points. On the west side, 125th St. will not 
make a satisfactory terminus, being in fact a point on 
the proposed viaduct over Manhattan Valley. If the 
line is extended to the neighborhood of 135th st. a 
station can be located over Manhattan Ave., which is 
the principal cross street in that part of the city, and, 
furthermore, the line can be carried completely across 
the viaduct and terminate in such shape that it can be 
readily extended at any time further north. 

With the idea of building only so much of the railway 
as certainly will be profitable to operate at the outset, 

35th St. will be a satisfactory temporary stopping place. 

“The Third Ave. Ry. Co. has secured a franchise for a 
eable or electric railway to run over the Boulevard and 

Kingsbridge Road to Yonkers, and I believe arrangements 

have been made to commence construction in the spring. 

With this line in operation, the residents of Washington 

Heights, Inwocd, Kingsbridge and even Yonkers, can be 

picked up and brought down by the <urface line to 135th 

St., and there take a fast express train for points in the 

lower part of the city. The combination of express trains 

on the rapid transit road below 135th St., and the surface 
service above that point, will furnish rapid transit facil- 
ities to the upper district vastly superior to those now 
offered, and will tend to develop that section, and to 
demonstrate at an early date the profitableness of an ex 
tension of the rapid transit railway to 18%th St., to 

Kingsbridge, or beyond. 

On the east side, however, the question is not so easy 
of solution. The route as proposed by the commission is 
definite only to 98th St., where the Harlem R. R. emerges 
from the tunnel onto the viaduct. The rapid transit road 
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FIG. 4.—SECTION OF NEW YORK RAPID TRANSIT RAILWAY ON FOURTH AVE., NEW YORK CITY. 


cussion as to the definite route for the northern 
or suburban parts of the line: 


On Aug. 6, 1896, the Board of Rapid Transit Railroad 
Commissioners passed the following resolution: 


Resolved, that the chief engineer be and he hereby is 
directed to submit to this board, at as early a date as 
Possible, the routes and general plans for a rapid transit 
railway, which shall conform to the following conditions: 

1. The total cost, after abundant allowance for con- 
tingencies, not to exceed $30,000,000. 

-. The route to proceed from the southern terminus at 
or near the Post Office, under City Hall Park and Park 
Row, Elm St. and Fourth Ave., to or near the Grand 
Cevtral Station, and there to divide into an east side 
and a west side route. The west side route to proceed 
under 42d St., Broadway and the Boulevard to a point 
at 125th St. The east side route to proceed under 
Ps 's Ave. and over private property to the Harlem River, 
= across and beyond the Harlem River to as great a 
¢ ‘ee as the proposed limit of cost will permit. 

~ The railway to have four tracks to the junction of 


nearer the dividing ridge of the city’s drainage system 
than does Broadway, and the takiug care of the sewers 
will therefore be of less serious moment. The Canal St. 
sewer can be treated in a-similar manner to that pro- 
posed in the case of Broadway, and approved by the 
Engineer of Sewers of the Department of Public Works; 
that is to say, to cut it at the place where the railway 
crosses, and build a new sewer to the East River, and 
to turn into that stream the flow from the district lying 
north of Canal St. and east of Elm S&St., which now 
passes west through the Canal St. sewer into the Hudson 
River. The amount of sewage so diverted will be less 
than was proposed with Broadway, as the district affected 
is not so great, and therefore the new sewer will be of 
smaller size than was previously anticipated. 

No part of the route as herein contemplated is a main 
thoroughfare for water and gas pipes, or electrical sub- 
ways, while Elm St., being at present with no outlet at 


can be carried up Fourth Ave. along the side of the Har- 
lem R. R. to the Harlem River, as was proposed before. 
‘this suggesticn, however, met with the strenuous oppo- 
sition of the abutting owners. If the line be carried to the 
east of Fourth Ave., it will be brought into close traffic 
conflict with the Second Ave. and Third Ave. elevated 
lines, and as these two roads already exist, it seems to 
me that the people residing in that neighborhood can be 
served at much less expense, and more immediately, by 
improving the facilities of these lines, rather than by 
building new ones. 

In studying this question, I have considered the exist- 
ence of the elevated railways, and have deemed that the 
best results for the city at large and for the parties who 
will construct and operate the rapid transit railway, wil! 
be obtained by building the new railways as far removed 
as possible from the present lines, leaving the latter free 
to take care of their legitimate traffic, but by improved 
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and extended facilities if necessary. The business of the 
street railways (including the elevated railways) in this 
city, is increasing at a rate 2% times as fast as the popu- 
lation. The normal increase in traffic will not only pro- 
vide a profitable business for the rapid transit road with- 
out drawing from existing lines, but makes it appear cer- 
tain, if the part is any guide to the future, that at no 
very distant date both the existing lines and that pro- 


* Gy Nat Loop 204 Tracks *4T°« 
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posed in this report, will be insufficient to properly care 
for the travel. I have, therefore, endeavored to study 
out a location that will allow the new and old systems to 
be developed from independent territory. 

The Board of Experts under Mr. Hewitt, when consid- 
ering this question, made a suggestion in regard to the 
desirability of laying out a line in the neighborhood of 
Lenox Ave. and north of Central Park. North of 110th 
St., between Eighth and Third Aves., is a portion of 
Manhattan Island which now supports a large popula- 


tion, and which is capable of supporting a still larger 


one, but which is wholly without rapid transit lines. 
This is the best field in New York city for creating traffic. 
If, therefore, instead of carrying the new route through 


and along Fourth Ave., or to the eastward of it, it 
should be carried to the westward of Fourth Ave., it 


would be removed from the existing railways and serve 
to create its own traffic, and would at the same time pro- 
vide rapid transit facilities for a portion of this city’s 
population which is now at an inconvenient distance 
from the elevated railways. 

This region can be served by carrying the rapid transit 
railway up Fourth Ave., alongside of the Harlem R. R. 


to 110th St. From that point two alternatives are pre-- 


sented: (1) By laying out an elevated railway along some 
cross street, as for example 110th St., to Lenox Ave., and 
thence along and over that avenue to the Harlem River. 
Lenox Ave. is practically the only street that could be 
used for that purpose, as Madison and Fifth Aves. are 
prohibited by law, and Seventh Ave. is open to the same 
objection that Fourth Ave. would be, namely, that it is 
too near one of the existing lines of elevated railway. 
The other alternative would be to branch off at or near 
110th St., pass through the rear of the lots abutting say 
on 110th St.. to a point to the east of Lenox Ave., but 
sufficiently far to the west of Mount Morris Park to avoid 
the valuable residential property abutting on that square; 
thence turning to the right with an easy curve and run- 
ning straight to the Harlem River, parallel to Lenox Ave. 
The right of way for this purpose from 110th St. would 
have to be acquired by purchase. This line prolonged 
across the Harlem River would reach the Annexed Dis- 
trict at about 150th St. 

The topographical conditions in the Annexed District 
are peculiar. The tracks of the New York Central, Har- 
lem and New York, New Haven & Hartford railways, 
with the large yard at 161st St., divide the 23d and 24th 
Wards in two parts. To the east of the yard there is 
already a large population; to the west of it, and bounded 
on the east by the yard and a high dividing ridge, and 
on the west by another ridge, lies what is known as 
Jerome Valley, with Jerome Ave. running through the 
center of it. This valley covers nearly one-half of the 
two wards, and is entirely without transit facilities. Its 
surface is such that houses can be erected cheaply and 
close together, and it provides an area that could, and 
shculd, supply homes for a great number of people. 

This section, and the other lying east of the railway 
yard, above mentioned, are two separate and distinct 
districts and it is impossible for one line to serve both. 
The easterly district, however, now has the Suburban 
Elevated Ry. and the Portchester Branch of the New 
York, New Haven & Hartford R. R., which latter, in 
connectioni with the Third Ave, and Second Ave. ele- 
vated lines of the Manhattan Ry. system, does a local 
business with trains at 30-minute intervals. 

The Manhattan Ry. has already made certain proposi- 
tions to your board, looking not only to the improvement 


and extension of its suburban line, but to the building of 


a new line which will extend as far north as Mount 
Vernon and lie well to the eastward of the suburban line. 
These extensions should be made at an early date and 
afford immediate relief to the populated portions of the 
23d and 24th Wards, and if at the same time a third 
track were laid on the Third Ave, line, as the Manhattan 
Ry. Co. proposes, and so enable it to run a continuous 
express service, the upper part of the city would receive 
almost immediately a fair rapid transit service—much 
more quickly than it could by waiting for the rapid 
transit road itself. It would seem to be wise, there- 
fore, to leave the district lying east of the Harlem R. R., 
to be served for the present by the improved facilities 
which can be afforded by the Manhattan Ry. Co. The 


extension through Jerome Valley could, therefore, be 
properly taken up as the line of the proposed rapid 
transit railway. It would be a direct northerly extension 
of the Lenox Ave, line and would secure for itself a 
large territory free from competing railways. There are 
two ways in which a line can be built in this territory. 
One would be, after crossing the river to build an or- 
dinary elevated railway along Girard Ave. to its inter~ 





section with Jerome Ave., and then an elevated line along 
Jerome Ave. northward to such point as may seem de- 
sirable. The other would be, to acquire private prop- 
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Fig. 1.~Map Showing New Routes for the Underground 
Rapid Transit Railway; New York City. 


erty and build a railway (elevated, depressed, or on an 
embankment enclosed between retaining walls, as the 
topography of the land will indicate). In my judgment, 


maid 
Burnside Ave. would be a proper point :, 


out the first installment of construction |, wees 

though in my estimate I have included ; — 

work to Fordham road. In my opinion a 

additional outlay would serve a better pu; ty hes 

to the construction of an extension from ‘eae. 

to South Ferry. — 
The board, in its resolution, determined ; 


FIG. 2,—PROFILE OF RAPID TRANS! 


should be constructed to 42d St. On the ea 
sion, northward from that point, there is ; 
two tracks on the west side of the Harle) 
under or over Park Ave. to 110th St. Op 
the westward, from 110th St. to or near L: Ave, | 
have continued the two-track section, but fr ith 
northward to the Harlem River, I have es: 

third track to be used for express trains. T) 
125th St. could be so arranged, by proper 

that an express train could either make a si. 
St., or could run through on the third tra: hiet 
speed, in which case it would have an un! n run 





from a point say 1,000 ft. north of the Harlem fiver. to 
a station at Fifth Ave. and 110th St., or over 2 Liles, 

On the west side line, I have estimated for a two-track 
road through 424 St. and up Broadway to 58th =! and a 
three-track road from there to 98th St. Ststions at 
60th and 96th Sts., at which points the board jad pre- 
viously laid out express stations, could be arranged in a 
similar manner to the station at 125th St. on the east 
side line, so that an express train could stop 4! ejther 
or both of these stations, or, if desired, could make a 
continuous run from 103d St. to 53d St., a distance of 
2% miles. 


As soon as the traffic warrants it, complete four-track 
roads can be constructed on both the east and west side 
lines, so as to give a continuous express service, both 
north and south, at all hours. On Park Ave., sorth of 
42d St., the space on the east side of the Harlem &. R. 
can be used for the additional tracks. 








Supposing, however, the trains to stop at 125th St. 
on the east side, and at 60th and 96th Sts. on the west 
side, the following schedule, it is believed, could be suc- 
cessfully operated: 

East Side. 
City Hall to 424 Pech cdW cae es suhe cece es O% Minutes. 
City Hall to 125th St.................-. 21 : 
City Hall to north side of Harlem River 24 
City Hall to Fordham road ..........++-+-- a5 

West Side. 
City Hall to GOth St...........eeeeeeeeees 11 
City Hall to 135th St... 22.06. cece eee eee eee 1 


If the 125th, 96th and 60th Sts. stops were omitted the 
running time from the upper points would be reduced. 

The construction designs have been carried only sulfli- 
ciently far to form a basis for estimates. For the greater 
part of the route the construction would naturally be in 
conformity with the detailed plans previously worked oul. 
Along Elm St. pipe galleries have been designed soie- 
what similar to those previously drawn for the Hroad- 
way route. The number of pipes to be contained in these 
galleries will not be as great as those that would have 
been provided for in Broadway, and the Elm St. galler- 
ies need not, therefore, be quite so capacious. Along 
Lafayette Plate and Fourth Ave., where the street is 
100 ft. wide, a plan of con:truction similar to that pre- 
viously designed for Fourth Ave. can again be adopted 


the pipes resting either directly on the roof of the tunnel 
or at the side, between the outer walls and the curb 
lines. 


The two and three-track portions of the railway can 
be widened into four-track systems at any time, without 
interfering with the traffic, and an extension south from 
the Post Office under Broadway, as well as extensions 
north from the suggested east and west termina!, can 
be made in like manner. The only radical change i 
construction from the previously considered plans, i« (he 
viaduct portion through the blocks north of 11) St 
The part of the railway built on private property could 
be erected on brick arches supported on concrete picrs. 
The streets could be spanned from house line to [oust 
line by steel arches, the masonry construction for'"s 
suitable and efficient abutments. These arches ar ‘e- 
signed to give, as the minimum of headroom, 12 ‘. 4! 
the curbs, and 14 ft. at the centre of the roadway, w!)\°> 
is greater than the minimum clearance of the Man!«‘\\«0 
Ry. This arch construction, although costing consi) :'+ 
bly more than ordinary steel elevated spans, giv ® 
structure that will be very economically maintaines °'° 
that will bear the heaviest and most severe traffi:. "© 
that will be almost noiseless, and one that will dim) 'sb 
the unsightliness of the railway to the minimum. 
design is closely allied to the design. of the famous S\2\!'- 
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bahn -in, which is very properly considered the storage places, can be constructed and built in the If the board should prefer to cccupy the streets with 
finest of urban railway construction, where the ob- most subotantial and approved manner for an actual an elevated railway, instead of using private property, 
jection her similar railways in respect to noise and outs cost of $20,048,000, with an extra allowance of the above estimate will have to bé altered to some extent. 
appee nave been so eliminated that high-class and $1,200,000 for interést during construction. Although, in For the masonry viaduct between Park Ave. and 110th 
expen: ivate residences have been built in its im- my judgment, the work can be completed for the sum St., to 140th St. (above which point to the Harlem River 
media zhborhood. : named, I should advise that an extra arbitrary allow- a steel viaduct will probably be constructed, curving to 
gout the Brooklyn Bridge Station, at City Hall, ance be made to cover extraordinary contingencies, and meet the bridge), the estimated cost is $1,665,040, in- 
js ota yop can be constructed, so that there will be such extras as human foresight cannot see. To cover terest and contingencies included. To build a high grade 
* & i - % i + 
+ ' * « t S : & «& § 5 2 
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7 © Miles 8 © Miles 9 ® Mies i ® Mies 2 © Miles from PO 
NEW YORK CITY. (CITY HALL TO FORDHAM ROAD). 
no sWi ig or crossing of express and local trains. As all such contingencies, an allowance of 20% would, in my sieel viaduct of the seme capacity in regard to iracks, 
the m onvenient location for this loop would be around opinion be amply sufficient. would cost $1,251,792, extras likewise included. 
the P Office, the opportunity is afforded to have a In order to estimate the cost of the right of way, I The cost of the right of way in this portion of the 
statio Broadway at that point. The cable pits of the procured the advice of those conversant with real estat rcute is estimated at $2,537,600, but if an elevated rail- 
Third enue Ry. Co. compel the line under Park Row values, and, acting under such advice as the best means way were constructed in the street, damages for abutting 
to be depressed, and it will probably be found convenient of proceeding, I ascertained the assessed valuation of projerty would undoubtedly have to be paid. What these 
to have the Post Office Station a few feet lower than all land to be taken. From Fourth Ave. to a point near damages will amount to I cannot, of course, precisely 
the ordinary stations elsewhere, and thus the pipes in Lenox Ave., I have estimated on a right of way 25 say. I have conferred with lawyers and real estate ex 
Broadway can be left undisturbed overhead. Two tracks ft. in width, sufficient for two tracks, to be taken from the perts who have had experience in damage suits against 
have cn projected to serve the Post Office on the Mail rear of the lots abutting on 110th St. From 110th St. the Manhattan Ry., and they are agreed that it is impos- 
St. and Park Row sides, so that direct and constant com- north, I have estimated on a right of way with a mini- sible to foretell, except within wide limits, what amount 
muni n can be had between the Post Office and Grand mum width of 40 ft. and a maximum of 50 ft., according of damages the courts would be likely to award. The 
Centra) Station and much time saved over the present as the lot lines occur. This minimum width of 40 ft. assessed valuation of the abutting property is $6,274,900, 
system of transfer by vans. Other tracks for the storage 


of trains or for sidetracking temporarily disabled trains 






can be provided. Should the newspapers whose offices 
are on Printing House Square and Park Row, desire it, 
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FIG, 3.—PROFILE OF RA TID TRANSIT RAILWAY, NEW YORK CITY. 


it is possible to construct for them a special track on 
which, during the. night, cars can be set, one or more for 
each newspaper, and into which the morning editions can 
be loaded directly from the press rooms through the vaults 
under the sidewalk. These cars can be taken to the Grand 
Central Station in five minutes on express trains and so 
save over half an hour on all papers sent north and east. 

In estimating upon the plans herein proposed, the cost 
of real estate, as well as construction proper, had to be 
tahen into account, as private property to a large amou.t 
will have to be acquired. To ascertain the probable cost 
of coustruction, profiles covering all the routes have been 
prepared, anc stations located corresponding to the sta- 
tiois previcusly decided upon by your board in connection 
with the Broadway plans. The actual quantities of the 
different classifications of material to be excavated and the 
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would be amply sufficient for the construction of three 
tracks. I have had a careful search made of actual sales 
that have taken place in this neighborhood during the past 
three years, and on comparing the same with the assessed 
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valuation, I found that the ratio of assessments to sales 
reported (exclusive of those set down for a nominal sum) 
is about 50%. Although advised by real estate operators 
that an allowance of 10° would be sufficient to cover 
the increased valuations or improvements between now 
and the probable construction of the road, I have added 
in order to be liberal, 20%, as in the case of the con- 
struction estimate. 

North of the Harlem River, a right-of-way width of 50 
ft. has been assumed in order to allow for slopes in the 
cuts and fills, and to provide an ample margin for the ad- 
dition of a third and fourth track in the future. There 
will be two other points on the road where property will 
have to be acquired, first at 9th St. and Astor Place, 
where the line will pass under the corner of a bloc 
order to diminish excessive curvature; and the other on 
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and, therefore, on the ratio of 50% 
and actual 


between the assessed 
valuations, the latter would be to-day $12,- 


549, 800. 
North of the Harlem River the portion of the Line 
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wich crosses private property to the point where it will 
reach Jerome Ave., is estimated to cost $698,328, extras 
included. The most that 
it would be advisable to construct along and 
Jerome Aves. for the same distance, would amount to 
$753,024, or $54,696 more. The right of way over this 
portion of the route is estimated to cost not over $230,- 
000. As to whether this cost of land will be offset by 
abuttal damages on Girard and Jerome Aves., it is im- 
possible to state. Probably some damages would have to 
be paid, but they are not likely to be excessive. The es- 
timate for an outside provision of money falls short of 
the $50,000,000 stated in the resolution by $002,400. But 
I understood this limit to set arbitrarily by your 
beard, as a maximum limit vot to be exceeded, and on 
the other hand not necessarily to be equalled by the es- 
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FIG. 5.—VIADUCT FOR NEW YORK RAPID TRANSIT RAILWAY. 


value of the material entering into the work, have been 
carefully compute. Prices have been assigned to the va- 
rious items after consultation with large contractors and 
aftcr taking into account the prices used in previous esti- 
mates, or as modified by the experience gained in similar 
in Boston, or by recent large street excavations 
in this city. The quantities taken and the prices 
allowed are, in my judgment, amply sufficient to complete 
t! work, 


total mileage contemplated by this report is as fol- 


work 
made 


T treet ao% 
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lieve that the work, as described in this report and its 
apanying drawings, including proper terminals and 





Park Ave.,, between 97th and 90th Sts., where the line 
emerges from the tunnel to the viaduct and where two 
tracks will take up the whole of the roadway between the 
buildings and the wall of the Harlem Railroad. 

A certain strip would have to be acquired between those 
two streets in order to make a new roadway. The actual 
value of the real estate, determined on the basis as 
herein described, amounts to $3,000,000, and the cost of 
the railway complete, would therefore be as follows: 


Comstructiom 2.26. ces cccccceces $20,048,000 
Bea re eae eee 3,000,000 
BOUTON. 6 none ccs cece. evcperces 1,200,000 

GON? Shas eves ene «see ss $24,248,000 


If to this be added the very ample amount for unfore- 
seen contingencies already suggested, we have as an 
outside estimate of money which should be in hand for 
the work, the sum of $29,007,600, 


timated cost, provided satisfactory plans could be ob- 
teined for a less figure. 

I have made no provision for abuttal damages for the 
pertion of the road in the tunnel. In my opinion there 
weuld be no damages, or, if in exceptional cases there 
were any, they would be of insignificant amounts. From 
O8th St. to 110th St. on Park Ave. a claim for such 
damages might have more «apparent justification, but as 
Park Ave. between these streets is already a railway 
street, and as the presence of the rapid transit road 
on Third Ave. has been considered to augment rather 
than depreciate the value of abutting property, there 
woule not, in my opinion, be any reasonable claim for 
material damages here. If, however, any claim for 
atuttal damages were made and sustained, it ts in my 
opinion clear that it would be met several times over 
by the sum of $5,000,000, which the Rapid Transit Act 
added for that purpose, 
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The new plan for the New York Rapid Transit 
railway, which is given in full in another part of 
this issue, differs fromthe old plan, which was 
thrown out by the Supreme Court, chiefly in com- 
prising only those lines that are immediately nec- 
essary, and leaving the remaining portions of the 
system to be added as the growth of traffic makes 
necessary. The substitution of the Elm St. route 
for the Broadway line, between City Hall and 
Union Square, is one which this journal has always 
advocated. Its effect is to move the line eastward 
a distance of only 300 to 500 ft. over a distance of 
less than two miles, but it will make a saving of 
several millions in the cost of the road, because 
the road can be built in Elm St. simultaneously 
with the widening and reconstruction of that 
thoroughfare. Further than this, the abandon- 
ment of the line through the mercantile district 
on Broadway, will entirely avoid the opposition of 
the property-owners along that section, which 
was the main cause of the defeat of the last Rapid 
Transit plan. It will settle the disputed question 
of injuries to the buildings along the route, for it 
was only along this part of Broadway, where the 
buildings are old and the foundations are shallow 
that any real question on this point arose. It 
will also dispose of the opposition due to the pro- 
posed appropriation for the road of the sidewalk 
vaults along the line. 

Further than this, the construction and opera- 
tion of this road in such a manner as to give New 
Yorkers real rapid transit, will at once bring 
about a public opinion in its favor that will result 
in the early extension of three-track or four-track 
lines to the entire territory which the system is 
designed to cover. 

New York has now a better opportunity than 
ever before to secure the transit facilities that it 
has so long needed. The work is in charge of a 
capable commission, possessing in the highest de- 
gree the public confidence, and assisted by thor« 
oughly competent engineers. It is hampered only 
by the legislation under which it is working, 
which prescribes a plan for the construction and 
operation of the road that is difficult and com- 
plicated to carry into effect, and which is not cal- 
culated to secure to the city the greatest return 
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from its investment. It is to be hoped that the new 
legislature, when it assembles, may remedy these 
faults and enable the Commission to proceed un- 
hampered in its work. It can no longer be said 
that what is proposed in New York is wholly 
without precedent. Boston has been quietly build- 
ing during the past two years a subway under its 
downtown business streets, not to secure rapid 
transit, properly speaking, but to avoid the 
blockade in its narrow streets due to the great 
numbers of electric cars. It has already rented 
this to the West End Ry. Co. at a price which 
will make the work pay for itself ultimately with- 
out cost to the city. 

From a financial point of view, New York’s pro- 
posed enterprise is far less risky than that which 
Boston has undertaken and successfully carried 
out, and it is to be earnestly hoped that the pres- 
ent plan may be carried out without delay. 


a > 


The present status of the topographical survey 
of the City of Baltimore, as set forth elsewhere in 
this issue, is unfortunate, to say the least. As a 


‘preliminary to the development of annexed terri- 


tory and the general improvement of the older 
portion of the city, an accurate and detailed sur- 
vey of the existing area. was ordered. This work 
was placed in the hands of an engineer of ex- 
perience and reputation and up to the present 
time $160,000 has been expended upon it. The 
survey was generally supposed to be nearly com- 
pleted upon a most exact and refined basis,but late 
objections made to the results as published have 
caused an investigation by a committee of the 
City Councils and the finding of th's committee is 
now made public. The expert examination made 
shows that the triangulation and the precise lev- 
elling of the territory in question have been most 
thoroughly and accurately done, with results 
which are possibly even more exact than the re- 
quirements of the city ordinance would demand. 
But while the basis of the survey was thus elab- 
orated it is charged that the filling in of the detail 
was accomplished by methods which could not, 
and do not give accurate results. The maps made 
are in error in part and do not give the detailed 
dimensions in feet and inches, as required by the 
ordinance, and fail to contain the very information 
for which the survey was originally ordered. 





—o 





The experts appointed charge the errors found, 
varying from 1 to 17 ft. on some sheets, to the 
adoption of the metric system in the detail work 
and the reading of stadia rods, in most cases, 
only to the nearest meter. They object also to the 
instruments used, stating that they were unstable 
and not properly equipped for the critical work 
demanded, and they generally condemn _ the 
methods of field work as unreliable, so far as the 
detailed dimensions are concerned. As a result of 
the investigation the survey is practically sus- 
pended and is being reorganized. A general ex- 
amination of the reports of the survey and the re- 
sults of the investigation would seem to indicate 
that the engineers responsible for this work mis- 
understood the chief purpose in making this sur- 
vey. No engineer will object to the extreme care 
exercised in laying down the basic lines of the sur- 
vey, nor to the precise levelling done for the es- 
tablishment of bench-marks for future use; even 
though this refinement may have cost more money 
than the city authorities deemed necessary for the 
purposes intended. But equal care should have 
been observed in filling in the details of the sur- 
vey. After all, the valuable and essential result 
was the preparation of a series of maps ac- 
curately showing the detailed surface conditions, 
with the exact dimensions and elevations plainly 
expressed upon the maps in a scale sufficiently 
large for practical use. These maps were intended 
as a basis for laying out and grading new streets, 
for designing a comprehensive drainage system 
and as a record of all existing streets, blocks, 
structures, water distribution, sewers, etc. It is 
evident that for work of this character extreme 
accuracy of measurements was essential and er- 
rors of even a foot would be annoyingly felt. The 
use of the stadia for general topographical work 
is proper enough, and with careful methods and 
proper tools the results attained are usually 
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quite as accurate as those obtained \ 
tape and much more rapid and ec., — 
we believe there is a limit to the .. But 
which stadia work can be pushed. 4 ‘ 
limit was passed in Baltimore. w.. ae 
nance calling for the determination » 
dimensions in feet and inches a teley :, 
to the nearest meter, or nearly 40 j), SG 
possibly give the results demanded. re 
Louis topographical survey the stadia 
sively used, but we are told that fey 
street corners were thus located. Wi: 
equipped and stable instruments, pr. 
uated stadia rods and the exercise 
care, very accurate work can be done 
port of the experts would indicate that 
ditions did not exist in the Baltimore 
gross errors are frequent. The cost of 
more survey is also excessive enough | 
parently secured more thorough w: 
branches. The general cost, including 
tion and levelling, was about $9.50 per 
the cost for topography alone is se; 
$1.50 per acre, as compared with 73 ; 
Louis, and 50 cts. per acre for a surve, 
acres, including mapping and the locat 
buildings, fences, railways, etc., in the \ 
Madison, Ill. The more accurate sury: 
older cities is to be always encouraged, « 
of this character can not be too well ¢ 
if economy in first cost is absolutely n. 
it may be said that a probable error of ey. 
than 1 in 15,000,000 in a base line is much Jose 
likely to affect the useful and practical end of such 
a survey than an inefficient and inaccurate method 
of securing detailed dimensions. The trouble jp 
Baltimore seems to have been that the engineers 
in aiming to secure an exceptionally accurate and 
a most creditable base for their survey, either ex- 
pended too much money upon this preliminary 
work, or failed to properly appreciate the practica} 
value and necessary uses of the more detailed 
portions of the survey. 
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Sei eteliales i seen 
In our report of the test of the Roebling system 
of fireproof floor construction, in last week's issue, 
we stated that the maximum deflection of the floo 
before the water was put on was about 4 ins 
We should also have stated that this deflection 
was greatly diminished after cooling. The day 
after the test a load of 600 Ibs. per sq. ft. was 
placed on the roof without apparent injury, and 
when it was removed the deflection, or permanent 
set, of the roof was found to be only 1% ins 
——— a —t—=—SSS—S—S 


HONESTY IN THE MANAGEMENT OF CORPORATIONS. 


It is a fact which is not always realized at the 
present day, that the corporation is an essential 
factor in the modern industrial and economi 
world. The public, as is well known, is un- 
friendly to corporations; and it has reasons fo! 
its prejudice in the abuses that have attended 
corporate management; but the fact is that there 
is scarcely a feature of our modern industrial sys- 
tem which has worked such a vast body of good 
to the world at large as the corporation. We 
use the word in its broadest sense, of course, to 
signify any association of persons, organized ac- 
cording to law, to co-operate with each other in 
carrying out common ends and sharing common 
responsibilities, but without the risk which a part- 
nership entails. In fact, “corporation” and ‘\0- 
operation,” though of different etymological origin. 
have a similarity in significance as well «as in 
sound. It is only by the co-operation of large nuni- 
bers of men, banded together in a corporation, 
that the great and beneficent enterprises of this 
century have been possible. The railway itself. 
in its present form at least, would be an impos 
sibility without the corporation. 

It is seldom realized, either, what an enormous 
proportion of the world’s business is at the prs- 
ent day carried on by corporations, public and )'i- 
vate. Every city and organized village °' 
borough is a corporation.. All our railways |! d 
street railways, and nearly all our lines of » 
commerce are carried on by corporations. \ th 
a few unimportant exceptions we can say tha! |! 
the lighting by gas or electricity, all our systems 





cakeinaal 























SUPPLEMENT TO ENGINEERING NEWS, NOVEMBER 12, 1896. 


* 
- 
er SOS T SSPE ’ OE re re “SET =" Ss se i 
finn DIORA R A Det Neha ee poke Be tededol RAE ee INI 
1 ee ‘ies, ety 


} 09 z PI, 165.4% 2945" 


nn Tas Sort tae iD R eee ee re SRM GR Fas OEE 




















_ Ohad 16" PY, 303 fica’ps” nay 
° 2U5 5iF 24's 30 le 
327 IF “s 


Re ot 
S oe o 





2s 1B 1lO'9s" 





} 
: 
j 
| 
: 


LLL LLL TT 












j 4/01, 160" Ww « K 360" 
' RMIT TTT TTT TTC OLLI rot tort rTTTT 1 PhS 
‘ a | Bee erty | } | | ; i} | Lit \ Qf o 
3 sr | | \ co9 ere j fi | Lid ,i ty Le At > 
} : & t od ZI ait L7k as aula 
te & _ Bi 
x j é 5 Al LI ty : 
: : dine x shal si = 
| | OS te ¢ 
s FF 
Ss. : or <a) of Paend os. 
x aot Rasa 
| NT NS 3 
—__ hee 5 


aa EK 


RV SS 
Be geal al | 
wee] gee | EN 


NUN —— PR 
PPTL TTT) T Tinletek ti} | 


i | 


«Mex SOM! ~< 376 ~ 27s 





/@ 
Xx 


Roof Framing Plan. 
FIG. 1. 
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FIG. 10. DETAILS 


STEEL ARCH’ ROOF OF THE CHICA‘ 


Carl Binder, Chicago, Ill, Designer and Contractor for Steel | 
Probst Construction Co., 
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ater supply, and the great bulk of our mining 
‘tions, are carried on by corporations. 

the field of manufacturing and of buying 
selling, the corporation is a less necessary 
r: but here also corporations conduct the 
' of the business and are all the time tending 

. and more to displace the partnership ar- 

_ements which were so common earlier in the 

ury. Corporations conduct also all our bank- 

.nd insurance business, such necessary factors 

he modern business world. 

great transformation in methods of busi- 

_ which has accompanied the transfer of busi- 

. from private hands to the hands of corpora- 

< is also not fully realized even by intelligent 

»le, For example, nothing is more common 
an to hear as an argument against a city un- 

taking the work of lighting its own streets, or 
on furnishing itself with a water supply, the 

‘atement that such things should be left to pri- 

te enterprise, so that the man who carries them 

it will be influenced by self-interest to perform 
‘he work in the best and most economical manner. 
rhe fact of the case is, however, as every one 
realizes who will stop to reflect, that the actual 
carrying out of such work, is, and must of neces- 
sity be, put into the hands of men who have no 
financial interest in its results, no matter whether 
the city does the work or some private corpora- 
tion. We thus arrive at the truth that the carry- 
ing out of the great bulk of all modern enterprise 
must of necessity be done by corporations, either 
public or private; and the difference between the 
two classes is not so great as is sometimes claimed. 

In the change which has taken place from indi- 
vidual enterprise to corporate enterprise, at least 
one great sacrifice has had to be made. We have 
had to part in some degree with the motive of 
self-interest as an incentive to good work. The 
man who runs his own business will ordinarily try 
to carry it on in the best manner possible, so that 
he may get the greatest returns. The man who in 
managing the same business on a salary has no 
such incentive. But in practically all industries 
carried on by corporations, this sacrifice must be 
made. The managing officers of railways, electric 
light plants, gas companies, etc., have as a rule no 
financial interest in the companies which they serve. 
Even when they do own some of its stock they 
have opportunities to make a hundred dollars by 
playing false to their trust for every dollar they 
could make through honest management in the 
shape of increased returns upon their stock. In 
fact, the temptations which beset the officer of a 
great railway corporation, for example, are in 
many respects similar to those which are set be- 
fore city officials. We hear a great deal of cor- 
ruption in municipal affairs; but we question 
whether the percentage of fraud and acceptance of 
“commissions” among city officials is any greater 
than it is among the officials of private corpora- 
tions of similar size. Or, since we by no means 
believe in the total depravity that is frequently 
charged against city officials, let us say that we 
believe that the honest and faithful administration 
of positions of trust is as high among the re- 
sponsible officials of cities at the present day, as 
among the responsible officers of great corpo- 
rations, 

It will be noticed that we are especially con- 
fining our comparisons between the public and the 
private corporations to those of large size. It is 
of course true that there are very many minor 
corporations in which the active manager is also 
the principal owner, and in which therefore the 
principle of self-interest as an incentive to good 
management is operative. But the tendency of 
the times is not in this direction; but all the other 
way. The great corporations doing business on an 
enormous scale are the ones that survive in the 
competitive struggles; and in the cases where a 
keen business man builds up a great industry of 
which he is the owner and manager, it is almost 
invariably the case that the lapse of a few years 
sees its ownership in the hands of his heirs and its 
active management in the hands of men who own 
no interest in the business. 

Further, as respects our great corporations, we 
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are very far from saying or believing that their 
active managers are, as a rule, false to their trust. 
On the contrary it is a remarkable evidence of the 
improvement in public morality and business in- 
tegrity which has gone on during the present cen- 
tury, that it should be possible to place such a 
vast proportion of the world’s industries in the 
hands of .men whose moral integrity is the sole 
guarantee of faithful service. Every thoughtful 
observer of modern life cannot fail to be impressed 
with the fidelity with which thousands of men 
carry on the business entrusted to them year after 
year, handling affairs and funds of great magni- 
tude with the same interest and zeal as if the 
business were their own, and content to receive a 
not always generous salary as their sole reward. 

But there is another side to the picture, and in 
fairness that also must be drawn. 

The responsible managers and heads of depart- 
ments of a great corporation have always before 
them temptations to make gains, which if not dis- 
honest, are at least incompatible with a high 
sense of moral integrity. It is very often possible 
to so manage a corporation’s business as to cause 
the market price of its stock to move up or down, 
and the man who can cause these fluctuations can 
reap sure profits on the stock exchange. Again, 
every great corporation must of necessity have 
important agreements with other or subsidiary 
concerns, and there are mines of wealth here to 
the unscrupulous official We may take for ex- 
ample the operation of freight cars owned by pri- 
vate car companies. It is well known that these 
cars return great profits to their owners, and are 
kept running while cars owned by the railways 
themselves are left to stand idle. It is claimed 
that ownership of the stock of these private car 
companies by officials high in authority in the rail- 
way companies is one reason why the practice con- 
tinues despite efforts for reform. In another field, 
it is well known that the profits made by ‘‘con- 
struction companies” are not seldom recorded by a 
“vest-pocket” bookkeeping, which for good and 
sufficient reasons is never made known to the 
holders of the corporation's securities. Shrewd 
observers believe that a good part of the incen- 
tive for the great railway construction of the years 
1885 to 1890, as well as of the present rage for 
electric railway construction, is not so much the 
profits that will accrue to those who own and 
operate the completed railway, as the fortunes to 
be reaped by contractors, construction companies, 
land companies and similar organizations from the 
building of the lines. 

But there is no need for us to specify in detail 
the methods by which corporation officers can if 
they will grow rich on small salaries. The main 
point we wish to show is that these temptations 
exist; and that a certain percentage of men yield 
to them to a greater or less degree. 

Turning now to the case of city corporations, we 
find that those who have drawn the charters of 
most of our cities, have apparently been wiser 
than the directors of private corporations, with re- 
spect to their appreciation of the temptations 
which beset corporation officers. The officers of 
almost all cities are obliged by law to let all con- 
tracts of any magnitude by public advertisement. 
Definite specifications must be prepared upon 
which bids muit be received and publicly opened. 
We are aware that this requirement is considered 
a burdensome one by some engineers, especially 
when coupled, as it sometimes is, with the re- 
quirement that the proposal of the lowest bidder 
must be accepted. But the actual results of this 
system during many years have proved so satis- 
factory that we believe the directors of private 
corporations might well inaugurate a similar prac- 
tice. It is an old and true saying, that the best 
way to make men honest is to keep them honest. 
Many men have yielded to temptation who would 
never have done so had not they felt that they 
were absolutely secure from being found out. Ex- 
perience has proved that the best safeguard 
against frauds and dishonest transactions in busi- 
ness of every sort is thorough publicity. The gen- 
eral adoption of this principle has done wonders 
in the purification of the business of our cities, 
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and it is equally applicable to the affairs of pri- 
vate corporations. 

It will not be overlooked that the public adver- 
tisement and letting of contracts operates also as 
some check against loss to the corporation through 
the mere inertia, conservatism or lack of enterprise 
of its managers. In how many cases is a contract 
awarded by a private company without any at- 
tempt to secure competition and lower prices? 
The excuse given for this proceeding is a familiar 
one. The officer who let the contract knew the 
parties to be a reliable firm, who would do a good 


piece of work and so he gave them the contract 
rather than bother with several other firms which 
he knew nothing about. But if we suppose a 


case of importance where a large amount might 
have been saved by open competition, was it not 
his business to secure it and provide proper safe- 
guards to ensure responsibility and good work- 
manship? Have not the stockholders of a cor- 
poration as much of a right to the benefit of the 
lowest possible price as have the taxpayers of a 
city? 

We are well aware that in the case of cities the 
method of open competition is often objectionable 
from its lack of flexibility, which is one of the 
evils which seem to be inseparable from any busi- 
ness which is carried on by a governmental body 
The red-tape and its delays are often irksome and 
costly. 

But the private corporations in adopting this 
system are held by no such restrictions, and can 
have its benefits without its drawbacks. It is as 
effective, for example, for a board of directors to 
advise their executive officers to let all contracts 
in open competition, except "when good reasons 
exist against so doing, as it- would be to pass a 
mandatory resolution. 

As most of our readers are aware, the practice 
of publicly advertising contracts of all classes is 
rapidly growing among private corporations. We 
believe that as the likeness between these organi- 
zations and municipal corporations becomes more 
generally realized the custom will become still 
more common, to the great advantage of the cor- 
porations’ security holders. 

ee 


LETTERS TO THE EDITOR. 


A 54-in. Wooden Barrel Sewer.—Correction. 


Sir: Permit me to call your attention to some errors 
in the description of the wooden outfall sewer in your 
issue of Nov. 5. These plans are not of sewers actually 
constructed in Brooklyn, but are adapted from plans of 
similar sewers of different sizes. The titles under the 
two illustrations were interchanged. The paragraph re- 
lating to creosoting should read: ‘‘The ‘streaks’ or staves 
are creosoted with 10 Ibs. of dead oil of tar per ft. (of 
timber), weighing 8% Ibs. (per gallon), at 120° F."’ The 
error in the last paragraph is doubtless due to an over- 
sight of my own. Yours very truly, 

J. C. Meem. 

Municipal Building, Brooklyn, N. Y., Nov. 6, 1806. 


(The last paragraph states that the “sewers are 
built in elliptical or other shapes as well as cir- 
cular, according to necessity.”’—Ed.) 








The Cement for the Melan Bridge at Topeka, Kan. 


Sir: In your issue of Oct. 29, I notice some further dis- 
cussion of the cement for the Melan bridge at Topeka, 
Kan. In the original specification for cement for this 
work (which specification was fully discussed in your 
issue of May 7, 1886), there was a paragraph as follows: 
“It is not probable that any American natural Portland 
cement (so-called) will meet these requirements."’ It may 
be of interest to your readers to know that the later 
specification for the work in question, issued Sept. 2, 
1896, is a revised form of the original one and does not 
contain the clause above recited, reflecting upon the char- 
acter of American Portland cements. 

This is no doubt due to the article originally published 
in your editorial columns and the discussion it brought 
forth. The thanks of American cement manufacturers 
are due to you for the fair treatment received in this 
matter. Yours truly, 

American Cement Company, 
R. W. Lesley, Vice-President. 

22 South 15th St., Philadelphia, Nov. 4, 1896. 


Aa Experience in Raising a Swing Bridge. 


Sir: I have read your article describing ‘‘a device ‘or 
raising swing bridges '’ with a good deal of interest, but 
think that Mr. Roemheld is late in mentioning it as his 
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invention, as I made use of practically the same scheme 
nearly four years ago. In January, 1893, I was requested 
to examine the drawbridge across the Ouachita River, 
near Columbia, La., on the line of the Houston, Central 
Arkansas & Northern Ry. I found that the pier upon 
which the turntable rested had settled upstream to such 
an extent that the bridge was 1% ins. out of line 
and %-in. out of level. I was then 300 miles 
from Little Rock without any tools other than a 
hammer and a monkey wrench, and only a couple 
of men to assist me. I found some old plates in the yard 
where the iron for the bridge had originally been stored 
and with these and some stove-pipe iron proceeded to 
level up the span. In front of each of the six wheels, 
three of which wore exactly under the vertical line of 
each of the two lower posts, on the low side of the drum, 
I laid a plate \%-in. thick, so placed that I had 3 ins. of 
room to make a run for the plates. The three wheels 
under each of the lower posts together covered one seg- 
ment of the lower wheel tread. I turned the draw towards 
the plates, running each of the wheels, six in all, upon 
its respective plate, and then stopped. I next placed a 
\%-in. plate behind each of the six wheels and reversed the 
operation, running the wheels up on the %-in. plates. 1 
repeated this operation, see-sawing backwards and for- 
wards until the drum was level. I then proceeded to level 
up the tread, which I did by forcing plates under each of 
the tread segments, excepting the two upon which the six 
wheels rested, spacing these supports about 12 ins. apart. 
In the middle of this operation it was necessary to open 
the draw for a steamboat to pass through, and although 
the tread was only supported with scrap iron we had no 
trouble, and at no time were trains delayed. Having the 
tread level all round the circle, I then tamped a rust joint 
under it, and took out the scrap iron plates, which of 
course had only been placed there temporarily. After the 
completion of the work every wheel in the circle took 
bearing in all positions of the draw. The span above re- 
ferred to was a 360-ft. draw, single track. In comparing 
this method with that used by Mr. Roemheld, I prefer 
using the flat plates, as it is no trouble to run the wheels 
up on a plate \%-in. thick, and when it is there, there is 
no fear of its running back as is likely to occur in using 
wedges, Yours truly, E. T. Terry, 
Terry & Tench Construction Co. 


Railroad Ave, and 135th St., New York city. 
Noy. 7, 1896. 
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Metallic Structures, Corrosion and Fouling and Their 
Prevention. 





Sir: Will you allow me a few lines respecting your re- 
view, in your issue of Oct. 15, of ‘‘Metallic Structures, 
Corrosion and Fouling,’’ as it impugns my professional 
status. I am not ‘‘a professional book-maker.”’ In this 
country it would be impossible for an engineering one to 
exist, notwithstanding any liberalities of the publishers. 

As far back as 1866, I was assistant resident engineer on 
the extensive Limehouse Dock Improvement Works, Lon- 
don, constructed without the intervention of a contractor. 
I have also had sole charge of the construction of many 
miles of railway and been engaged in general engi- 
neering practice, and in addition, for some 20 years, had 
much to do with anti-corrosive and anti-fouling paints, 
dozens of steamships and metallic structures having been 
attended to and coated through my instrumentality; the 
subject of corrosion and fouling has therefore been con- 
stantly before me. 

In my books I record what I know and refer to the 
special experiments and unique experiences of others, 
acknowledging the source of information and so endeavor 
to offer as much news as possible, even though some para- 
graphs may appear to be contradictory. The subject is a 
very wide one, and to attempt to absolutely determine 
the relative corrosion of different kinds of iron under 
every condition of manufacture and use would only 
mislead. Flaws, which the microscope can alone reveal, 
have their influence, as you well know. 

I am practically acquainted, as a civil engineer, with 
the subjects upon which I have written books, for they 
are connected more especially with railway and dock 
work, The book ‘‘Scamping Tricks,’ to which you refer, 
I wrote to record those I have seen and heard of on va- 
rious works; and it was favorably reviewed in your col- 
umns. I trust writing a few books does not make one a 
“professional book-maker,"’ or kind of engineering out- 
cast. 

I thank you for your review of ‘Metallic Structures,”’ 
and for the expression, ‘“‘the book contains a great quan- 
tity of useful information.’’ I may say all the reviews 
in technical press here, some nine in number, 
have been most favorable. If attention and some light 
has been directed to the matter of corrosion and fouling 
and paints through my book (and I know of none other for 
engineers on the subject) I am satisfied; as, although I’m 
afraid you do not think so, the labor of writing such a 
work is very considerable and by no means professionally 
remunerative. Apologizing for trespassing on your valu- 
able space, 

I am, yours faithfully, 
J. Newman, Assoc. M. Inst. C. E. 
Logan Villas, Bath Road, Hounslow, England, 
Oct. 27, 1896. 


Swing or Lift Bridges for Heavy Traffic. 


Sir: I have read with great interest your discussion upon 
movable bridges in your issue of Nov. 5, illustrated by 
the designs made for the Newtown Creek bridge. You 
say: ‘“‘But when we come to narrow channels, and espe- 
cially those where a lerge traffic is moving, the swing 
bridge is no longer so satisfactory.” I beg to differ 
from your limitation ‘‘where a large traffic is moving.” 
The swing bridge gives two passages of even greater 
width than can be given by any other system, through 
which two sets of vessels may pass at once, thus doubling 
the capacity of the bridge. The true place for a bascule 
or lifting bridge is over a narrow channel where the 
central pier would offer too much obstruction. Where 
there is rocm enough, it is my belief that nothing can ex- 
cel the ewing bridge for durability and certainty pf opera- 
tion. 

The whole question was very carefully considered by 
Mr. Birdsall and myself in designing the two Harlem 
River bridges, and we see no reason to differ from the 
conclusion, then reached, that a swing bridge with 
two openings best accommodated the river traffic. For 
certainty and rapidity of action, we believe it excels any 
other form, and that best accommodates the land traffic. 

A swing bridge can be so designed as to require the 
least porsible power to move it. The real use of the power 
machines is to hold it against high winds. 


T. C. Clarke, M. Am. Soc. C. E. 
New York city, Nov. 7, 1896. 


(The passage quoted from our editorial was 
somewhat ambiguous. What we should have said 
was, that a swing bridge is not so satisfactory 
for narrow channels, especially for narrow chan- 
nels where the water traffic is heavy. In the case 
of bridges which are only opened once a day or 
ence a week, we have no doubt that the swing 
bridge is the best type, even for narrow openings, 
where the pier has to be set to one side of the 
channel and a structure with unequal arms has to 
be built. 


Our correspondent would limit the use of lift 
bridges to openings so narrow that a center pier 
would be an obstruction; but it is a matter of 
judgment as to when a center pier does become an 
obstruction. There come to our notice quite fre- 
quently accidents in the shape of collisions be- 
tween swing bridges and vessels; and in a narrow 
and winding steam especially with a tidal or 
other current, it is frequently a difficult matter 
to tow a vessel or string of barges through the 
narrow opening without fouling something. Clear 
openings of the width of those on the Harlem 
River bridges, however, are probably wide enough 
to give all needful safety to traffic. It was open- 
ings of less width that we had chiefly in mind in 
our argument that the lift bridge should be con- 
sidered as well as the swing bridge when the de- 
sign of a structure is to be fixed.—Ed.) 

——_——— 


The Resistance of Concrete to Fire. 


Sir: In reference to the tests of various systems of fire- 
proofing now being conducted by the Department of 
Buildings in this city, your short editorial in your last 
issue hardly does justice to the importance of the knowl- 
edge gained by them. In it you mention in reference to 
the Roebling test, the ability of the cinder concrete to 
withstand intense heat and sudden cooling. This has now 
been definitely proved in a second test under even morc 
stringent conditions than the above. In the Roebling tcst 
the concrete might have been sufficiently protected by the 
metal lath center which upheld the arch. On Nov. 7, 
in a test with a fire of equal volume and temperature, the 
cinder concrete had no such support whatever, being laid 
as a beam between the I-beams; and this so withstood the 
effects of white heat and the shock of sudden cooling 
under water at sufficient pressure for sufficient length of 
time to ordinarily dislocate a 12-in. brick wall, that after 
completion of the test it was in as perfect condition as it 
would have been had there been no fire at all and the 
water only applied. This should place at rest any doubt 
as to the fire resisting ability of such concrete. The tests 
were also valuable in showing the non-conductivity of the 
concrete. At no time during either of these tests was the 
upper surface of the material too hot to handle, and 
although no temperature was taken of the same, I doubt 
whether it exceeded 150° F., about the same as that of the 
outside of the 12-in. walls. 

But next to these two points, the most important knowl- 
edge gained was the power of the beams to both carry the 
load and withstand sudden cooling under such conditions. 
In the Roebling test the deflection of 4 ins. was largely 
due to loss of strength in the beam carrying the flooring, 
due to its heating, and the diminution of deflection after 
cooling demonstrated the return of strength. But the 
suspended ceiling which was supposed to protect the 
beams, gave way early in the test, exposing the lower 
flanges directly to the intense heat. Immediately before 


the application of the water when the furnace » , 
these were at a white heat. I feared at the tir — 
application of water would cause a “firecrs = 
steel, but the latter came through the ordea| = 
uninjured. = 

Is it not now of as much importance to ax 
action of the steel beams under intense hea: 
of the materials hitherto designed to protect th, = 
tests are very interesting and of the utmost | a - 
and the lessons we are learning are changing 1 
as to design of fireproof work. The result o! Pn 
reduced to a unit of comparison will not lo: 
much as to the resistance of the “fireproof” |, te 
the relative resistance of the I-beams, with var 
ods of protection. The moment of resistance or 
fiber strain of the beams as shown by deflection. 
the guide for determination of results. 

Yours truly, 
Oscar Lowinson, Jun. Am. Soc. 

39 Cortlandt St., New York, Nov. 9, 1896. 

(The test of Nov. 7, referred to by ou: 
spondent, is described on another page 
issue. We fully agree with our corres; 
that these tests are of the greatest valu: 
gineers and deserve careful study by e«\ 
interested in any way in fireproof const) 
The lessons learned from these tests will ; 
influence the designs and specifications fo, 4; 
proof construction in the future.—Ed.) 





Further Discussion of the Nicaragua Canal Survey. 


Sir: Regarding the criticisms of the Nicaragua (ana) 
route and the proposed new schemes, it must be ap) aren: 
that their source is from persons whose knowledge of 
available data is either immature or entirely wanting. 
This is well stated in Mr. Le Baron’s last letter i: ur 
issue of Nov. 5, referring to the report of the U. S. Com 
mission. Its injustice, in view of the high standing of 
its members, in their criticism of the Canal Company's 
data, is only explainable by lack of complete information 
although it is supposed they would have gathered some 
new data. 

In my capacity as chief draftsman and chief of party 
for nearly four years in Nicaragua I can fully realize the 
justice of Mr. Le Baron’s claims, although he is not fa- 
miliar with the work of the last three years, which was 
very extensive. The problem of a location of the cana! in 
the lower San Juan valley has been thoroughly investi- 
gated by many engineers eager to establish this possi- 
bility, and the experience of all fixes the impracticability 
of a dam of any height on the river lower than 0:hoa. 
The only points at which such a scheme would be feasi 
ble on the Nicaraguan side are at Serapiqui, Tambor: ito 
and Temborgrande. At the first there is a hill on ine 
Costa Rican side which promises well but it is surrounded 
by swamps, as was proved by both Mr. Le Baron and Mr 
Davis. These gentlemen ably investigated the Costa Rican 
side of the river at the other points with similar concit 
sions. 

I was arxious to make the attempt to solve this probiem 
and under the dircetion of Division Engineer Davis I mai 
a careful examination of the south bank of the river from 
near Ochoa to Tamborcito, extending my work from 
two to three miles back from the river and found nething 
available as a dam site except near Tamborgrande, and to 
my extreme disappointment the hills at that place hav: 
no cornection with any spur from the Costa Rican moun- 
tains, except by connecting up various isolated hills across 
long stretches of very bad swamp. This district is well 
known to the rubber hunters, and I took every opportu- 
nity to question them both at Greytown and along the 
river; and all agrée in saying there are no hills near th« 
river. This is an established fact and the problem is re- 
duced to operating a canal with low lift locks in conflic 
with the great floods, or the present route, avoiding thes: 
as far as possible. The latter offers the great advan 
tages of less risk, less cost, greater facility for operating 
and greater permanency. These are things that must ap 
peal to all men, irrespective of engineering training. 

As to the Salinas Bay terminus for the canal, Mr. \i'- 
ler certainly cannot devise any scheme for reaching it °x- 
cept by flying. As to the canal project in its present for n 
The engineer must make the best of existing conditions 
and there is abundant evidence to show this has bi 
done with rare fidelity. No doubt some of the conditions 
are not ideal for a canal, yet the project is certainly ms! 
feasible. All the different schemes have had careful «' 
sideration and the present plan is merely the survival! ©! 
the fittest, the result of most mature judgment and u 
questionable ability, and in the light of many years act! 
contact with the data, and is not controvertible excep! 
an equal light. 

It has been my good fortune to become intimately « 
quainted with two of the great existing canals since lee 
ing Nicaragua and the difficulties to be overcome there 
comparison with these are apparent to me in quantity « 
quality. The cost estimated is most liberal in view of | 
cent progress. Dredging, for instance, as low as fi 
cents per yard; rock excavation at 79% cts. a yard now rn 
the contractor a large profit. The eagerness of contracto: - 
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oe ++» work at estimated prices is a complete vindi- 
: inst any criticism of under-estimated cost. As 
en es no data for a work of such magnitude have 
ws caken so carefully and completely, and in the 
a ‘ rthwork, the data would serve for a final esti- 
ie ’ the cortractor. As to the criticism regarding 
oa data; to obtain them with the nicety that seems 
en would require many years and an enormous 
outlay, could be only comparatively accurate, and finally 
be yseful as dependent on the judgment of the 
eng _ Such nicety is only useful and obtainable in 
the av tract, not im dealing with the concrete, as is shown 
in dalog with all engineering structures. The devices 
of tho successful engineer in treating with these prob- 
lems may be quite questionable, depending as they do on 
pis judement; yet bridges, arches, ete., were built be- 
ne ace was formulated. The data for designing in 
all the problems of thecanal are known within the limits 
of a .cy, so that they can be used practically, and the 
sole a has been to give unquestionable safety, not to 
agu , a least cost basis at the expense of safety. This 


is I rmissible where the slightest accident after com- 
plet might mean irretrievable ruin to the enterprise. 
If the abstract values of the gagings, etc., could be placed 
lisposal of the most eminent theorist his conclu- 
sions as to use in design, without actual years of experi- 
ence on the ground, would not only be faulty but even 
dangerous to follow. 

The points I wish to emphasize, in addition to those pre- 
sented by Mr. Le Baron, are: that the criticisms have in 
view only the abstract, when the problem is with the con- 
crete, where the judgment of the engineer is supreme; that 
the supposititious claims thus far made long ago had faith- 
ful and complete consideration; and hence the work of the 
engineers must have been of rare fidelity conser» 
the magnitude of the many problems and the difficulties 
of work in a tropical wilderness where the vision is lim- 
ited by the range of the machete. 


at t 


Yours truly, Boyd Ehle. 
Tonawanda, N. Y., Nov. 6, 1896. 
Specifications for Water Tube Boilers for the St. Louis 
Water-Works. 


Sir: The editorial on this subject in your issue of the 
oth ult. is quite interesting, although not altogether 
complete. Being familiar with this work, and my relations 
being close with all the parties interested, I take the lib- 
erty of adding something to the discussion. 

The work was under the immediate supervision of 
Water Commissioner M. L. Holman, who is a Vice-Presi- 
dent of the American Society of Mechanical Engineers, 
a member of the American Society of Civil Engineers, and 
an ex-President of the Engineers’ Club of St. Louis. In 
my opinion the matter has been handled in strict accord 
with advanced engineering practice, and is deserving of 
proper credit. 

You express surprise that bids were received on only 
a few of the water tube boilers which were admissible 
under the specifications. This was probably due to the 
requirements’ of paragraph 2, that no boiler would be 
considered which did not have an established record of 
65% efficiency with common Illinois coals. Unfortunately, 
very few makers of this type of boiler have made suffi- 
cient study of fuel economy under these conditions, to 
establish particularly creditable records. The St. Louis 
Water Department has had some rather unpleasant ex- 
periences with boilers, which although possessing excellent 
records with good coal had not been adapted to lower 
grades of fuel, and it was to avoid further experience 
with untried boilers that this clause was inserted. 

You take the position that there should be no material 
difference in efficiency between any of the boilers ad- 
missible under these specifications. In my opinion this is 
begging the entire question, eliminating as it does the 
problems of size and angle of tubes, draft areas, circula- 
tion, heating and grate surface per unit of work done, 
ratio of heating to grate surface, draft required, water 
areas, path of hot gases, etc. Experience has shown us 
that there is quite a difference between the different types, 
not only of water tube, but of all other kinds of boilers. 
Those manufacturers who have made a study of boiler 
efficiency with Western low grade coals have developed 
designs which appear to be materially better than those 
which have been designed and developed for Eastern fuels. 
In my own experience I have in one case easily developed a 
horse-power on 3.56 sq. ft. of heating surface, and in 
another found it difficult to do the same work with 11. 

In the specifications referred to, you criticise the ex- 
‘lusion of what in your opinion are the most important 
‘catures of a boiler—the dimensions of heating and grate 
surface. I cannot see what difference this makes when 

* specify the amount of water to be evaporated, the effi- 
‘eney, the dryness of steam and the required smoke per- 
formance. It seems to me that—within reasonable limits, 
“f course—it is absolutely immaterial whether the bidder 
‘urnishes one or fifty square feet of heating or grate sur- 
‘ce to do a given amount of work. If there were to be 
1y preference, it would seem to be in favor of the man 
who did the work with the least amount of material, thus 
cccupying less space and requiring less looking after. 

Neither can I agree with your implied criticism that 
‘oth Iliinois coals, and Thompson calorimeters, “are apt 


to be very erratic."" Such an opinion is not borne out by 
extended experience. I recently read before the Engineers’ 
Club of this city a paper on ‘Boiler Efficiency, Capacity 
and Smokelessness, with Low Grade Fuels,” which is now 


‘In the hands of the publisher and will appear shortly. 


Accompanying this paper are a large number of calori- 
meter determinations and proximate analyses of Southern 
Illinois coals coming regularly to this market. These fig- 
ures show a striking uniformity of the coal from the same 
mine and of the same grade, as well as a surprising har- 
mony between the proximate analyses, and the calorimetric 
determinations made with the Thompson calorimeter. For 
instance, the entire range of Mount Olive coal, between 
screened lump and slack, shows a difference of less than 
5% from the average, while coal of one size varies less 
than 3% from the average. Coals from different mines, 
and of different sizes from the same mine, vary consider- 
ably, but coal from a certain mine and of the same size, 
shows no variation which can be termed “erratic.” 

Neither can I see how there can be any uncertainty in 
bidding on work of this kind, and I must respectfully 
protest against the use of the term ‘‘guess-work’’ in this 
connection. When the kind of coal is specified, the mine 
from which it must come, its calorific value, the method 
of determining its calorific value—all are clearly stated-- 
it seems to me that every reasonable cause of uncertainty 
is removed. If a boiler manufacturer has had much ex- 
perience with coal of this character and knows what his 
boiler is capable of doing, there is in my opinion much 
less ‘‘guess-work” as to the efficiency he is going to se- 
cure than there would be, for instance, in estimating in 
advance what it was going to cost him to construct and 
erect the eight boilers in question. In the present case, 
considerable time was given in advance of receiving bids, 
so that interested boiler-makers could conduct investi- 
gations with a view of ascertaining what their boilers 
would do, and I happen to know that at least two of the 
bidders did conduct such trials; and I know also that it 
was the intention of the O’Brien Co. to set up a boiler 
in their works and conduct a further extended series of 
experiments upon it, to determine the exact conditions 
under which it would give the maximum efficiency. 

I.am fully convinced that if those boiler-makers who 
do not approve of this way of letting boiler contracts will 
take the matter up and study it further, they will find 
that it does them no injustice, but on the contrary prom- 
ises to accomplish just what it is intended to do, namely, 
secure the most economical type of boiler that can be 
built. It is, of course, unfortunate that legal complica- 
tions have prevented the installation of this plant under 
the original specifications, and I am in a position to assure 
you that Mr. Holman’s change of plan is not due to any 
lack of confidence in the method, but merely because 
further procedure on any line admitting competition be- 
tween the two types of boilers in controversy would un- 
doubtedly reopen the legal complications which prevented 
the first letting. As the city wants boilers and not law- 
suits, Mr. Holman is simply taking the most direct means 
to accomplish his purpose. 

This plan of buying boilers is not at all new. It was 
used by Mr. Holman himself at the Chain of Rocks boiler 
plant some years ago, and more recently in my own prac- 
tice in the case of the boiler plant in the new City Hall 
here, and the Y. M. C. A. Building. Neither is it uncom- 
mon to omit all reference to either heating or grate sur- 
face, simply specifying the work to be done, thus avoiding 
the controversy between different manufacturers as to the 
amount of heating surface required to do certain work. 
I repeat that when a steam user buys a boiler he wants 
ability to evaporate a certain quantity of water per hour, 
and not so many feet of heating or grate surface. 

I am inclined to agree with you that the O’Brien bid 
included a rather larger amount of heating surface than 
was necessary, but these people being comparatively new- 
comers in the water tube field, felt that they could afford 
to be generous in their proportions. 


Respectfully yours, William H. Bryan. 
St. Leuis, Mo., Nov. 7, 1806. 


(We are glad to have Mr. Bryan’s contribution 
to this discussion, even though we cannot agree 
with him. It is by presentation of both sides of a 
controversy that the truth is finally brought to 
light. Mr. Bryan says he cannot see what dif- 
ference is made by the exclusion from the speci- 
fications of the dimensions of grate and heating 
surface when we specify the amount of water to 
be evaporated, the efficiency, the required dryness 
of steam and the required smoke performance. No 
doubt he is right if the question is judged from 
the standpoint of the ordinary customer who iz 
not an engineer. What he wants is so much 
capacity and economy guaranteed by the seller: 
what does he know or care about heating and 
grate surface? But the case is different when it is 
presented to a consulting engineer. Suppose a 
client of Mr. Bryan’s receives bids for 2,400 HP. 
from two boiler-makers, A and B. They offer 
boilers of identical construction In every respect, 
but A offers 10.27 sq. ft. of heating surface per 
HP. and asks the price of $25,000, while B offers 


only 6.94 sq. ft. with the price of $24,000. This is 
exactly the St. Louis case with a change in the 
prices. Would Mr. Bryan advise his client to ac- 
cept the $24,000 bid because it is the lowest, and 
would he tell him “it is absolutely immaterial 
whether the bidder furnishes one or 50 sq. ft. of 
heating or grate surface to do a given amount of 
work;” and that if there were any preference it 
is “in favor of the man who did the work with the 
least amount of material?” We think not. He 
would be more apt to say “A’s boiler is over 40°, 
larger than B’s. If B’s boiler is 2,400 HP. A’s is 
more. The $25,000 boiler is by far the cheapest, 
but it may be larger than you need. You had bet- 
ter call for new bids specifyinx the size of boiler, 
so that each bidder will bid on the same thing, 
and not on his idea of what that thing will ac- 
complish.”’—Ed.) 


ea Oe 


Notes and Queries. 


A. W. C., Chicago, has a large body of magnetic iron 
ore in sand near the Chicago market, and wishes infor- 
mation concerning magnetic separation and briquetting 
the fine ore for blast furnace use. 

a 
THE SIMPLEX NAPHTHA LAUNCH ENGINE. 

We illustrate in the accompanying engraving a 
naphtha engine recently put on the market by 
Chas. P. Willard & Co., of Chicago, Ill., and de- 
signed especially for launches and boats. In its 
general construction this engine does not differ 
from other vapor engines, but differs in its valve 
mechanism and other details, which are best ex- 


plained in a brief description sent us by the 
designers. 





The simplex naphthaengine differs from most other vapor 
engines on the market in not depending upon atmospheric 





THE ** SINPLEX "’ NAPHTHA LAUNCH ENGINE. 
Chas. P. Willard & Co., Chicago, Ill., Builders. 


evaporation for its supply of gas. It has attached to it 
generator, which is heated by the exhaust from the cy:- 
inder, thus producing a uniform gas independent of at- 
mospheric temperature or humidity, which, as is weil 
known, strongly affects ordinary carburetters. Owing to 
the method of generating the gas, lower grades and less 
volatile oils may be used. The Simplex engine uses suc- 
cessfully naphtha as low as 60° specific gravity, and pro- 
duces as good results as with the highly volatile forms. 
In starting, no fire is used to heat the generator, it be- 
ing provided with an improved vaporizing arrangemert. 
which furnishes the engine with the vapor used in start- 
ing up. After running a few minutes, the generator is 
sufficiently heated to produce a generated gas to take 
the place of the vaporized gas. 

In the Simplex engine the gases are admitted to the 
cylinder through an ordinary throttle valve, and by means 
of this the speed can be varied at will, owing to the vtri- 
form quality of the gas and the ability to successfully 
fire a very smal! charge under low compression with the 
aid of an improved electric igniting device which is a 
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combination circuit opener, closer, and sparker, and is ro 
constructed as to permit the spark to be fired at any 
desirable point of the stroke. The electric circuit is held 
open about nine-tenths of the time when running, but 
this too can be adjusted as desired. The engine can be 
run in either direction, and in skillful hands the best 
method of reversing is by means of the electric switch. 
All that need be done is to cut out the electric switch 
and the engine immediately slows down, and when the 
piston is just reaching the point of highest compression, 
which can readily be seen when the engine is moving 
slowly, the switch is closed and the engine instantly 
starts in the opposite direction. This result is accom- 
plished by the firing of the charge before the end of the 
stroke is reached, thus causing the crank to be propelled 
in the opposite direction to that in which it has been 


Reinhardt 


running, but in unskillful hands this method of reversing 
can not always be depended upon and the makers furnish 
a reversing device which is placed inside the boat an} 
is operated by a lever. 


Broadly speaking,the advantages claimed for this 
engine for boat use are: the absence of flame or fire 
in the boat and the necessity of carrying but a 
small amount of low grade naphtha. The engines 
are made in 2-HP., 4-HP. and 6-HP. sizes, and 
cost $275, $400 and $550, respectively. If high ro- 
tary speed is desired the engine can be speeded up 
to 500 revolutions per minute, but for general 
practice a speed of 300 revolutions is advised. 
Owing to pending patents the details of the valve 
mechanism and other parts cannot be made pub- 
lic at this time. 

td  —— 


AN OVERLOOKED STAND-PIPE INCIDENT AT ATLANTIC 
CITY, N. J. 


While on a recent visit to Atlantic City a mem- 
ber of the editorial staff of this journal learned 
from Mr. W. C. Hawley, Assoc. M. Am. Soc. C. 
E., superintendent of the city water-works, that 
one of the stand-pipes connected with the works 
had a narrow escape from destruction a few years 
ago. This stand-pipe was built by the Atlantic 
City Water-Works Co., whose works, together 
with those built in 1889 by a rival company, were 
recently bought by the city. Mr. Geo. T. Prince, 
M. Am. Soc. C. E., now Chief Engineer of the 
Omaha Water Co., was in charge of the plant 
of the Atlantic City Water-Works Co, when the 
incident occurred. In response to a request from 
this journal, Mr. Prince has very kindly sent us 
the following account of the incident: 

I believe it was on Sept. 12, 1889, that the occurrence 
took place, at a time when there was an exceptionally 
high tide, probably 3 ft. above the normal high water. 
This resulted in overflowing the basins of the water com- 
pany, located about six miles from Atlantic City on the 
mainiand, and, in consequence, the engineer was forced 
to stop his pumps, but was unable to advise the writer, 
who at that time was in charge of the works as superin- 
tendent, as the high winds had destroyed all telegraph 
and telephone communication between Atlantic City and 
the mainland. I, however, noted the fall in our water 
pressure indicated by the pressure gage in the office, and 
surmising the truth, hastened to shut off the stand-pipe 
and save as much of the water as possible. This was 
early in the afternoon. The wind was blowing a gale 
from the northeast, coming in violent gusts and causing 
the plates of the stand-pipe to be indented; this indenta- 
tion seemed to take a spiral course around the pipe upward, 
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going off at the top with a sharp report that could be 
heard several blocks distant. 

The pipe is 25 ft. in diameter, 132 ft. high, and an- 
chored, I think, with eight 1%-in. rods, which pass 
through and are secured below the heavy cut stone ma- 
sonry and grillage upon which the pipe is founded. All 
of the rods upon the windward side were either broken 
or the brackets to which they were secured, allowing the 
pipe on that side to lift from its foundation. I did not 
think it safe to allow the men to approach near enough 
to the stand-pipe to close the valve located on its outlet 
pipe and but a few feet distant, but, instead, had them 
shut off a number of valves in the district. This lost 
us time and I judge there were probably 20 or 25 ft. of 
water remaining in the pipe after the valves were closed. 

The wind continued to increase in velocity and was re- 





FIG. 1.—MIRABEAU CANTILEVER BRIDGE, PARIS. 


corded, as I personally observed, by the instrument at the 
U. S. Signal Office at over 100 miles per hour. This 
force, however, came in gusts and would extend for a 
period of say five minutes, when for several minutes 
there would be a lull. In the middle of the night one 
of my men who had made an ineffectual attempt to leave 
Atlantic City to carry word to the engineer to start the 
pumps, regardless of brackish water, visited the stand- 
pipe and reported to me that it was lifting from its found- 
ation fully 6 ins. On the following day I succeeded in 
getting the water pumped into the stand-pipe, and thus 
relieved the serious condition. The gale continued until 
the third day. 

That the pipe, after being subjected to such a trying 
ordeal, did not show signs of leaking when afterwards 
filled, convinced me that it was of excellent material and 





Fig. 6.—Mirabeau Bridge; Pier and Truss Decorations. 


well constructed. My recollection is that the top course 
is %-in. thick and the lower, %-in.; each course being 
4 ft. high. It was constructed in 1882. Mr. Walter Wood, 
of the firm of R. D. Wood & Co., of Philadelphia, was at 
that time president of the Atlantic City Water-Works Co. 
My predecessor at Atlantic City was Mr. E. Graves, and 
under his direction the stand-pipe was constructed. Mr. 
Graves is at present Superintendent of the Camden Iron 
Works, of Camden, N. J. 

I never saw the specifications governing the construc- 
tion of this stand-pipe, but understood from Mr. Graves 
that they were prepared by Mr. J. D. Cook, of Toledo, 0O., 
who acted as consulting engineer in the construction of 
the original plant, and were similar to those which he, 
Mr. Cook, had prepared for the stand-pipe at San- 
dusky, O. 
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It would be interesting to know wheth 

rolled, after the old method, trom piled oe % 
ern way of rolling from the ingot. An engineer . 
Teputation who has had extended experience in t 

of riveted wrought-iron pipe, covering a period 

than a quarter of a century, recently expressed ‘ 

to me as strongly in favor of the former and «4: 
opposed to the latter method of rolling trom the 

and is to-day insisting upon having his plates 

from wrought iron wired in piles before reheatin. 
claims that any imperfection in any Separate p 

iron in the pile does not extend through the entire 
ness of rolled plate, but is confined to one layer 
speak; whereas, in the case of the rolling from th 
any impurities in the steel are made to cover cons 
ble area and extend through the plate, which ob): 


if well taken, is pertinent to the construction of stand- 
pipes. 


Mr. E. Graves, now superintendent of the Cam 
den Iron Works, has written us regarding the 
above incident, as follows: 


Proof of Mr. George T. Prince’s description of an inci- 
dent in the history of the Atiantic City stand-pipe, together 
with your note of inquiry as to whether I could add any 
thing of interest to same, is at hand. To this description 
there is but little more that I can say. As stated by Mr. 
Prince, the general specifications of this, as well as that of 
the first of the large stand-pipes, the one erected at San 
dusky, O., in 1876, were prepared by Mr. J. D. Cook, and 
both erected under my personal supervision. 

The plates in the Atlantic City structure are of steel. 
and were rolled by Park Bros., of Pittsburg. I have not 
before me data of the various thicknesses. Steel rivets 
were used, the stock for which was also made by Park 
Bros. The bottom of pipe is all 4-in. thick, and is made 
up of a circular sheet with radial sheets joined to the 
first course of the shell by means of an angle. The hold- 
ing-down bolts connect with lugs, which in turn are se 
cured to the center of the first shell course at eight points 
in the circumference. Wheg the tank was first completed 
it was found that the bottom did not lay flat on the foun 
dation; that the pressing down of the buckles under the 
weight of water made leaks in the pottom calking. To 
obviate this difficulty a 6-in. diameter hole was cut in 
the center, and an ordinary half flauge union secured to 
the plate by bolts. Into this flange was screwed a section 
of wrought-iron pipe some 3 or 4 ft. long, and liquid ce- 
ment was poured in the top of this pipe until the bottom 
was raised and drawn tight by hydrostatic pressure—it 
assuming a spherical form with a rise in the center of 
perhaps 6 ins. After hardening of this cement the hole 
in the bottom was closed with a plug, and no further 
trouble was ever experienced through bottom joints leak- 
ing. 

In a structure of this kind, having « semi-flexible bot- 
tom and a few feet of water in it, it can readily be seen 
that the weight of the water on the bottom holds back 
only to a small extent the first overturning motion; that 
as this motion increases, there is, on the windward side, 
a corresponding lifting of the bottom curb, carrying with 
it the ends of the bottom sheets. The further the ends of 
these sheets are lifted, the greater will be the suspended 
area and corresponding water load, resulting in an increas- 
ing resistance to overturning. This bottom being spherica! 
with an upward curve, allowed a greater swaying to to} 
of tank than would have been the case had the curvature 
been downward, or had there been no slack in the bottom 
plates, and they had laid flat. 

While this wind storm resulted in a severe test to the 
tank in question, that it sustained no material injury is 
hardly more surprising than that some tanks whose details 
have become familiar to the public through descriptions 0! 
their failure in Engineering News, stood long enough to 
be tested at all. 4 
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THE wig ABEAU CANTILEVER BRIDGE, IN PARIS. 


This) ge, the first of the cantilever type 
Paris, has recently been completed 


a, River Seine, but has not yet been for- 
mally ed to traffic. It connects the indus- 
trial « ‘er of Grenelle-Laval with the purely 
reside quarter of Auteuil on the right bank 
of the ver, and the state and municipality 
equally shared the cost of erection, with a view of 
encou! ng the present movement of population 
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away from crowded centers and towards the new 
suburbs of modern construction. 

This bridge is made up of one center span of 
328 ft. and two side spans of 118 ft. each, forming 
two cantilevers supported on pivots on two river 
piers and ending at two shore anchor-abutments. 
At the center of the river span the abutting arms 
are connected by a pin, or hinge. The width of 
the roadway is 39.36 ft., with two footways each 
13.12 ft. wide. Each half of this bridge is made 
up of seven mild steel trussed arms, united later- 
ally, as shown in Fig. 3, and spaced 9.84 ft. apart 
under the roadway,and 12.2 ft.apart under the foot- 
way. The height from the pier-pivot to the center 
of the bridge is 20 ft. 3 ins., and the under part of 
the frames takes the form of two semi-parabolas, 
with a horizontal axis. The depth of the frame is 
17.54 ft. at the pier, decreasing to 2.75 ft. at the 
center and to 1.64 ft. at the shore ends. 
The framing of the two arms is continu- 
ous over the river piers, with the frame and 
arc made of box-girders. ‘This is fixed on a steel 
pivot or balance, shown in Fig. 2, composed of 
two plates and a casting terminating in a half- 
cylinder, bolted to the arc of the frame.’ This 
half-cylinder rests upon a steel cushion imbedded 
in the granite pier. The central joint and the 
abutment connections are well shown in the cut, 
which is taken from “The Engineer,” of-London, 
along with a considerable part of this description. 

The same journal thus describes the principle of 
equilibrium upon which the bridge was designed: 
Under the action of a symmetrical weight the two 
parts of the river span are subjected to a horizon- 
tal stress of only about 500 tons, as the weight of 
the shore spans compensate in great part for the 
Weight of the river spans, and this condition 
makes possible the moderate depth given to the 
frames at the piers. Under the influence of loads 
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this stress can be increased about four times above 
that produced by a permanent weight alone. The 
temperature also causes fluctuation in the push- 
ing strains and brings into play the jointed an- 
chorage. The pressure on the anchorage founda- 
tions, due to changes in temperature, varies from 
71 lbs. to 206 Ibs. per square inch, under the most 
unfavorable conditions. 

The river-piers for this bridge are peculiar in 
construction, as shown in Fig. 2. These piers are 





Attachment and Connections of Upper Members. 


32.8 ft. wide and 91.8 ft. long from the river-bed 
downward, and rest upon a metallic caisson of 
the same horizontal dimensions, sunk by the use 
of compressed air to a hard-chalk stratum, lying 
about 54 ft. below the water. The sinking of these 
caissons, on the so-called Zschokke and Terrier 
system, is described as follows in ‘Le Genie 
Civil’: 

The top width of the pier is 22.2 ft.; but in order 
to increase the base area the pier was widened out 
by a curved offset, at about 10 ft. below the water 
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men. The two end shafts, 3.4 ft. diameter, are 
used for removing the material, and are fitted 
with the Zschokke and Terrier air locks (Fig. 4). 
The shafts are so placed with reference to the 
empty space in the pier that the masonry work 
can be nearly all completed before communication 
with the working chamber is shut off. The roof 
of the chamber is supported by lattice girders, as 
shown in Fig. 5. The working chamber is lighted 
by electricity. The first caisson was launched in 
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FIG. 2.—MIRABEAU BRIDGE ; PIER AND HALF-CANTILEVER. 


August, 18938, and the masonry carried up to wa- 
ter level in two months; the working chamber 
was then filled with brick and rubble masonry be- 
tween the girders, and all spaces filled with con- 
crete. The second caisson was placed in Novem- 
ber of the same year. 

The Montagne air locks for the workmen are 
operated in the usual way. The man enters the 
chamber on top of the shaft and closes the outer 
door; he then opens a valve admitting the com- 
pressed air, and when the pressure is equal to that 
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FIG. 3.—NIRABEAU BRIDGE ; CROSS-SECTION. 


level, and four wells were left within the base of 
the pier on the shore side, so as not to unneces- 
sarily add to the quantity of masonry. The 
foundation material was sandy clay, soft clay and 
chalk, gradually increasing in hardness. The 
caissons are the same size as the piers, 91.8 ft 
long and 32.8 ft. wide, the straight part of the 
sides being 68 ft. The working chamber is about 
64% ft. high and has four shafts. The two middle 
shafts, 2.8 ft. diameter, terminate in air locks of 
the Montagne system, and are used by the work- 





in the shaft he can open the door in the floor of 
the chamber and descend by a ladder in the shaft. 
The Zschokke and Terrier air locks for the re- 
moval of the excavated material are much more 
rapid in operation, too rapid to be used by men, as 
the sudden changes in pressure would be danger- 
ous. The bucket A, Fig. 4, rests on two trunnions 
on racks, B, attached to a frame, C, carrying at 
its lower part, D, a plate which closes the bottom 
of the chamber, E. This frame is suspended by 
a chain, one end of which is fixed to the top of the 
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chamber, the chain passing under a pulley at- 
tached to the bucket frame, then over a small 
wheel in the top of the chamber, and then running 
down the shaft. This wheél has a pulley on the 
outer end of its axle (outside the chamber), which 
is driven by a friction wheel of a little compressed 
air engine, and thus raises or lowers the bight of 
the chain in which the bucket is suspended. The 
bucket being filled is raised by the chain; when 
it reaches the top of the shaft, the shaft is closed 
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FIG. 4.—MIRABEAU BRIDGE ; THE ZSCHOKKE & TER- 


RIER AIR-LOCKS. 


by the plate on the bottom of the bucket frame, 
fitting against a rubber-faced steel ring, and a 
valve is automatically opened to release the com- 
pressed air in the chamber. As soon as this is 
done the swinging door in the side of the chamber 
is opened and the bucket dumped. This door is 
then closed, and the friction wheel being thrown 
off the bucket runs down by its own weight. 

The construction of the Mirabeau bridge was 
authorized in 1893, and the first caisson was sunk 
on August 8 of that year, and it was finished on 
Oct. 24. The second caisson foundation was com- 
pleted between Nov. 10 and Dec. 30, 1893. On 
Sept. 1, 1894, the erection of the metal superstruc- 
ture was commenced by means of a travelling 
crane with a reach of 8 ft. The bridge was 
erected upon false works, supported upon piles; 
commencing at the pier-pivot, parts of each ad- 
joining arm were first constructed and then the 
river arm was completed, in accordance with the 
requirement that the first half of the bridge should 
be finished before the winter of 1894-95. This 
first half was finished in January, 1895, and the 
false works were removed and put up again un- 
der the other half by April 25, 1895. This second 
half was erected April 13 and August 24 in the 
same year. With the halves completed, the two 
river ends were brought into line and adjusted to 
the proper height and then the measurements were 
taken for the wedges to be placed on each arc be- 
tween the center-hinge and the frames. When the 
wedges were prepared, the ends of the bridge 
were raised by jack-screws, the wedges put in and 
the ends allowed to fall into contact at the proper 
level. The roadway was then completed and on 
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Dec. 5, 1895, the bridge was opened to pedestrians, 
having consumed about 18 months in construc- 
tion. The superstructure weighs 2,744 metric tons, 
of which 2,077 tons are rolled steel, 385 tons rolled 
iron and 82 tons of forged steel; the remaining 
weight is in the ornamentation. The cost of this 
superstructure was about $247,000, and the total 
cost of the bridge was $413,400. The designer of 
the bridge was M. Resal and the work was carried 
on under M. Rabel, Chief Engineer of the “‘Ponts 
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et Chaussees;” and M. Alby was the engineer in 
charge. 
ee LL 
STATISTICS OF STRIKES AND LOCKOUTS. 
Volume I. of the tenth annual report of the 
Commissioner of Labor for the year 1894, which 


Vol. XXXVI. No. 26) 





has just been issued from the governme) 
ing office is a bulky book of 1,373 pages, 
all but the first 32 pages are devoted t., 
strikes and lockouts in the United States 
Jan. 1, 1887, and June 30, 1894. The 1. 
arranged by states, years and industries, 
headings include occupation, locality, cay. 
ject, ordered by labor organizations, . 
ments involved, closed or not closed, dat» | 
ning and ending, duration in days, suc: . 
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Pig. 5.—llirabeau Bridge ; Caisson. 


not, wage loss, assistance to employees, and loss 
of employers. The introduction to the volume con- 
tains an analysis of the tables, with general sum- 
maries for the period embraced in this report and 
also for the period covered by the third annual re- 
port, viz., Jan. 1, 1881, to Dec. 31, 1886. From 


Causes of Strikes in the United States for 13% Years. 











Jan. 1, =. to Dec. Jan. 1, ’87, ap Sune 


— — 
‘ 


Estbishmts. © 
12,041 


For increase of wages ...... 0 n0.0: 600.6 25.69 
For reduction of hours ....... ‘veeage esocveakeve adh ex eedéue +.» 4,344 19.48 6,199 13.23 
Against reduction of wages o-qucce eee 77 3,830 8.17 
For increase of wages and reduction of hours spantenccwete<¢ Se 7.59 3,095 6.60 
For reduction of hours and against being compelled to board’ ‘with employer 800 3.59 ‘uae ade. 
For change of hour of ND MN on aninneess vee ceccdis ddieGs Redd eo “née «5S 1.61 6 tas +e 
For increase of wages and against the contract system seoueu anes eras <ousmien 238 07 Anges . 
For 9 hours’ work with 10 hours’ pay .............-. teoicwcsuee becuse ccebac pues <a -77 pbbee we 
Against increase of hours ..........++.ss+. kdmwesccese vase 138 -62 hers . 
For reduction of hours and wages ....... eeqbawassscccs so 56 one nee 
For payment of wageS Overdue .........s ec ceeceeececeeee sis 383 82 
For increase of wages and reduction of hours on Saturday . . ees 378 Sl 
WOO - cresrvnn sensei o0tccnkest co aseuceeusatans bina acy boeeianstetd6 6he0cee 85.38 25,928 55.52 
For increase of wages and against employment of non-union men ......... 215 96 ogat nase 
Against employment of non-union men ........ obese 162 73 1,688 3.60 
In sympathy with strike elsewhere .........-.0.q0+0005 173 7 3,620 ih 
For adoption of new scale ..........+..+0s> Som eas 1,559 3.35 
For adoption of union, etc., scale of prices ... 142 -64 eeees eee 
For adoption of union rules and union scale. see ene 783 107 
For recognition of union ....... isq naked abate 5 Gag 64 KORA RRA SE ATONE E Ee alts 1,314 a4 
For adoption of union scale ........ccceseeeeeceeecees bddeaewaCapeseouee eves’: ise cae 844 14 
For increase of wages and enforcement of union PORU 94. 005d ds saws sadawecs 6 132 .59 ovens $ae 
For increase of wages and recognition of union ......--++-+sseesseerseeseees 145 65 686 I 
To compel World’s Fair directors to employ only union men in bldg trades.. ... ei's 472 1. . 
For reinstatement of discharged employees, SbWvealeVe oes das cederbebs cosets See 56 467 1. 
Wied cos ics eke sao eon dane Cbs tate Ledeceabepingt1t Ota theee ese eee 4.90 11,413 24.40 
All other <cmaie tami win agile. ooo heads cies cava. a 9.72 esos eens 
All other causes (876) 1887 to 1804 ..... ccc ccc e cece cceecccctseseeesseeesares eee ave 9,521 20.28 
w—_-_ —_ —_e a 
Grand total See er errs ciccidacas ceoeatentoesas eae iandeaee ane 100.06 46,802 = 100.00 
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h ries we have abstracted the following 

these 5 

figure= 

(ockouts In the United States From Jan. 1, 
strikes “=z to June 30, 1894; 6% Years. 
—. —— 
st and lockouts......-- r 

Bee cement OBR 2S 140.185 

BrP ws of employees... +. . + $34,988,100 $12,108, 463 

Wee oc /\PlOYOTR ws =e eee + 28,786,440 5,754,200 

iste to employees! ......-- 4,590,1 71, 

a Fr jan. 1, 1881, to June 30, 1894; 13% Years. 

Establis 1S ceveccoene cocses 69,166 6,067 

Average ration, GayS ....+.+.- 25.4 47.0 

Wage | to employees... .... .$163,807,657 $26,685,516 

year to employees* ...+.-+. 10,914,406 2,524,208 

Loss to POET ie Or 82,598,786 12,235,451 
Sstablis ts in which s' 

Bans succeeded, % <.s.0+. 44.49 40.33 
valle, %.sscheveans ea cae 44.23 47.75 
Succes icd partly, Jorseeseeeeese 11.25 9.58 
rumber (brown out of employment Per cent. 

Number iccomstal GHEE cesses: 1,188,525 32.00 
In strikes which failed ........ 2,061,259 55.50 
In parly suceessful strikes ... 462,777 12.46 
In total StriWe® ..ccceceesccnce 3,714,231 graeeis 


—— 


ipy labor organizations. 

The report contains two tables summarizing the 
leading causes of strikes for the two periods, Jan. 
1, 1881, to Dee, 31, 1886, and Jan. 1, 1887, to Dec. 
31, IS04. We have rearranged these two tables 
to make the one given below so as to place in con- 
trast the figures for the two periods, and bring out 
a matter which does not seem to be discussed in 
the report, viz.: the apparent tendency to a 
change of the principal causes of strikes from 
those relating to differences of opinion between 
employers and employees concerning wages and 
hours of labor, to those relating to recognition of 
unions, employment of non-union men, “sympa- 
thetic strikes,” ete. Of the several causes specified 
in the tables it appears that those relating simply 
to wages, hours, etc., comprised 85.38% of the total 
number of strikes (counted by establishments) 
in the first period, and only 55.32% in the second, 
while the specified causes of the second class, 
those relating to unions, sympathetic strikes, and 
the like, were only 4.90% in the first period and 
24.40°, in the second. The increased domination, 
or attempted domination of the unions, in recent 
years, of which these figures seem to give evidence 
is a subject well worthy of study by those inter- 
ested in labor questions. 
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TESTS OF THE THOMSON AND THE McCABE FIRE- 
PROOF FLOORS. 


Two additional tests in the series of fire and 
water tests of fireproof floor constructions, which 
is being conducted by the Building Department of 
New York city, were made during the past week 
at the testing grounds, 68th St. and Avenue A. 
Mr. Frank Rutherford was the expert of the De, 
partment in charge. The first test, made on Nov. 
7, was of the floor designed by G. H. Thom- 
son & Co., No. 51 East 44th St., New York. The 
test was made in a brick building similar to 
those used in the tests of the other floors which 
have been described in our columns in the past 
few weeks. The interior size of the building is 11 
« 14 ft. and the walls are 1 ft. thick. The floor 
tested, which formed the roof of the building, was 
constructed of 6 in. light I-beams, 12 ft. long, 


coat of about '4-in. of ordinary lime plaster. The 
most important difference between the construc- 
tion of the Thomson floor and that of the other 
concrete filled floors before tested is in the dis- 
position of the beams, which are only 6-in. I- 
beams, weighing 13 Ibs. per ft., 12 ft. long be- 
tween centers of supports and 3 ft. 6 ins. apart c. 
to c. In the other tests the beams were 10-in., 25 
Ibs. per ft., 15 ft. long between supports and 
spaced 4 ft. apart. The beams in the Thomson 
test were therefore subjected to a much greater 
fiber strain for a given load per sq. ft. of floor than 
those in the other tests. Before the test the cen- 
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Isometric View. 


tral panel of the floor was loaded with 6,300 Ibs. 
of pig iron, or 150 Ibs. per sq. ft. 

The test was begun at 10 a. m. by lighting the 
fire of cordwood. The temperatures were taken by 
a Uehling & Steinbart recording pyrometer. By 
10.45 a temperature of 1,775° F. was recorded, 
and at 10.57 2,200° F. The highest temperature 
was 2,250° F. at 1.45 p. m., and from 11 a. m. to 3 
p. m. the temperature remained above 2,000°, ex- 
cept when the doors were opened for charging 
firewood. A double grate was used as in the 
earlier tests, so that the air supplying the upper 
grate might be heated by passing through the 
lower fire. At 3p. m., after five hours of continu- 
ous firing, a strong stream of water supplied by a 
fire engine was directed againstthe undersideof the 
ceiling, and when the interior of the building was 
sufficiently free from steam to be observed, it was 
found that the concrete filling between the beams 
was practically uninjured, the plaster coating, 
where the full force of the water struck it having 
been torn off. The maximum deflection of the floor 
observed during the test was only 1.82 in. at 2.57 
p.m. After cooling this had reduced to 0.7 in. On 
Nov. 10 a load of 600 Ibs. per sq. ft. was placed 
on the floor, and it developed only 0.37 in. deflec- 
tion. 

The next test was made on Monday, Nov. 9. It 
was made at the same place, and in a building of 
the same style as those used in the previous tests. 
The floor tested was designed and patented by Mr. 
Peter McCabe, of McCabe Bros., 33 West (4th St., 
New York city. 

The floor is constructed as follows: The I-beams, 
10-in. medium weight, 15 ft. long, running length- 





CONCRETE FIRE-PROOF FLOOR CONSTRUCTION. 


Designed by G. H. Thomson, M. 


Spaced as in the accompanying sketch, the space 
between the beams being entirely filled, as shown 
by a conerete made of 1 part of Dyckerhoff Port- 
land cement,2% partsclean sand and 6 parts ashes, 
and treated by a chemical preparation the nature 
of which has not been made public. The under- 
Sile of the flanges of the beams was protected by 
two layers of hardened clay preparations of dif- 
fe ‘ent constitution, the first 4%-in. and the second 
‘\-in. thiek; and further by %4-in. of cement mor- 
tar held in place by wire netting. The underside 
ot the floor or ceiling was then plastered with a 
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wise of the building, are spaced 4 ft. apart c. to c. 
Upon their lower flanges is built a series of flat 
arches, made out of ribbed blocks of the shapes 
shown in the accompanying cuts. These are made 
of a composition of plaster of paris and ashes. 
After the arches of plaster blocks are laid the 
spaces between their upward projecting ribs are 
filled with dry ashes, the upper surface being 
rounded off to the arched form of the top of ‘the 
rib. The whole space between this rounded sur- 
face and the level of the top of the upper flange 
of the 10-in. I-beam is then filled with a cement 


concrete, made of 1 part Portland cement, 2 parts 
sand and 4 parts ashes. The lower sides of the 
plaster blocks extend about 2'4 ins. below the 
flanges of the I-beams, as shown. Light T-irons, 
inverted, are laid on the lower flanges of the I 
beams for the purpose of supporting the erch 
blocks while they are being laid, and possibly of 
contributing to the strength of the floor 

The middle panel of the floor having been load- 
ed with pig iron to the amount of 150 Ibs. per sq 
ft., the test was begun at 10 a. m., and continued 
five hours, By 11 a. m. the temperature had 
reached 1,500° F., by 11:20 it was 2,000°, and by 
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CONCRETE AND PLASTER OF PARIS FIRE-PROOP 
CONSTRUCTION. 


Patented by Peter McCabe, New York City. 


11:30, 2.250°. 


was 2,325°. 


The highest temperature attained 
Between 11:20 a. m. and 3 p, m., the 


temperature was kept above 2,000°, except for 
short intervals, while fresh wood was being 
charged. The maximum deflection during the 


test was only 0.53-in., which is much less than 
that found in any of the floors previously tested 
Its small amount is no doubt due to the greater 
thickness of the construction, as compared with 
that of the other floors, and to the very complete 
protection of the lower side of the beam. On cool- 
ing very little change in the deflection was found. 
At 3 p. m., the floor was cooled by a stream from 
a fire engine, about 15 minutes being required. 
When the steam had cleared away it was found 
that small portions of the plaster blocks had fallen 
out in three places exposing the concrete arch 
above, and that a portion of the plaster blocks 
under the flange of the I-beams had also fallen off. 
It is probable that most if not all of this damage 
was done by the force of the fire stream. The con- 
crete arch where it was exposed appeared to be 
entirely uninjured. 


TWO JAPANESE CRUISERS are to be built in the 
United States, one by the Cramp Ship & Engine Company, 
of Philadelphia, and the other by the Union Iron Works, 
of San Francisco, While the contracts have not yet been 
formally signed, the proposals of the American firms 
have been accepted. The new cruisers are to cost about 
$1,250,000 each, and the proposals call for a speed of 21 
knots and 17,000 I. HP. Each cruiser will have about 
5,700 tons displacement, with a length of 335 ft. on the 
water line, 51 ft. extreme beam, and 20 ft. mean draft. 
The main battery is to include four 8-in. and eight 5-in. 
rapid-fire guns, with a secondary battery of twelve 6 
pdrs., six 1 pdr. and four Gatling guns. The Japanese 
government is said to be about closing contracts with 
the English shipbuilder, Armstrong, for two first-class 
battle ships and one armored cruiser; besides these, it is 
contracting for five 150-ton 24-knot torpedo ‘boats and 
several torpedo boat destroyers, in England, five torpedo 
boats of the same class in France and five more from 
German firms. 


- > 

THE TIDAL SURVEY of the Gulf of St. Lawrence has 
been in progress for three years. The first season was 
occupied in examining the Belle Isle and Cabot Strait 
entrances and in fixing the general relation between the 
tides and currents of the gulf and the ocean. The second 
season was devoted to the St. Lawrence entrance between 
the Gaspe coast and Anticosti and the nature of the cur- 
rents were traced across the southwestern side of the 
Gulf to Cape Breton. During the present year the north- 
eastern arm of the Gulf, from Anticosti to Belle Isle, 
has been under examination. This arm of the Gulf has 
an area equal to that of the English Channel and through 
it passes all the Atlantic trade taking the Belle Isle route. 
Tide tables are now published covering the approach from 
Halifax to Quebec, the first tables which are based upon 
direct observations, 
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WHEELER-STERLING ARMOR-PIERCING PROJEC- 
tiles were tested at Indian Head, on Oct. 30, against a 
12-in. Carnegie nickel-steel plate. The shell was 12 ins. 
in diameter, and represented a lot of 75. It was fired 
with a velocity of 1,800 ft. per second and though it 
pierced the plate it was badly shattered. The lot was re- 
jected under the present regulation requiring the shell 
to not only penetrate the plate, but to pass through the 
trial without splitting or breaking up. The late trial is 
said to have brought about a change in this regulation, 
calling only for penetration without regard to the final 
condition of the shell. 
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THE SUBMARINE TORPEDO BOAT, invented by Mr. 
John P. Holland, which is now being built at the Crescent 
Shipyards, Elizabethport, N. J., is expected to be launched 
about Jan. 15. It is a cigar-shaped vessel, 50 ft. long and 
10 ft. diameter, constructed of double steel plating 7-16-in. 
thick forward, tapering to 5-16-in. aft. The motive power 
will be electricity and compressed gas, either of which 
may be used separately, or they may be coupled when the 
highest speed is desired. The only superstructure will be a 
telescopic conning tower, 3 ft. diameter and 1 ft. high. The 
displacement of the vessel will be 66 tons. Her armament 





will consist of a gun for throwing aerial torpedoes con- 
taining 200-lb. charges of high explosives, and her maga- 
zine will contain, in addition, six or seven ‘‘Whitehead’’ 


torpedoes. Her speed below the surface will be nine knots 
for twelve hours, or twelve knots for four hours, while 
being operated by electric current, and when awash she 
wil' develop eight krots under gas pressure. When 
launched, she will be fitted with a 50-HP. gas engine, 
but at a later date a 300-HP. motor will be used, which 
is expected to generate a speed of 16 knots. The cost of 
conetruction will be about $75,000. The larger boat of the 
same cless, which is being built under contract with the 
U. 8. Navy Department at the Columbian Iron Works, in 
Baltimore, and which was described in our issue of March 
12, 1896, is expected to be completed in February. 
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THE MISSISSIPPI JETTIES are in danger, says the New 
Orleans ‘‘Times-Democrat,"’ from the existence of a cre- 
vasse, 3,000 ft. wide, leading from Pass a l’Outre to Gar- 
den Island Bay and to the Gulf. The South Pass, the one 
openeé by the jetties, lies between the Pass a |'Outre and 
the South West Pass, and Mr. Eads laid mattresses across 
the mouths of both of the other passes to divert the water 
towards the center pass and to keep up the scour in that 
channel. But the mattress across the end of the Pass 
a l'Qutre has been broken by floods and a deep channel 
formed at the mouth which leads a large volume of 
water into the northern arm of the delta. A crevasse has 
also been formed in the south bank, about 1% miles below 
the head of the pass, and by making a shorter route for 
the water and decreasing the fall, it is estimated that 
about 52% of the volume of the river water now empties 
into the Gulf by this north channel and 25% goes through 
the crevasse. This output decreases the flow in the South 
Pass and it is said to be growing shoaler and narrower 
at an alarming rate. The crevasse occurred in 1891 and 
there is now a gap 1,200 ft. wide and 84 ft. deep between 
the end of the Pass a l'Outre mattress and the South Pass 
works. The executors of Mr. Eads, at their own expense, 
attempted twice to close this gap, but without success. 
Major B. M. Harrod, of the Mississippi River Commission, 
says that the crevasse at Pass a l'Outre, should be closed 
at once. But it must be done by the government, under 
a special Congressional appropriation, as there is nothing 
in the Eads contract compelling them to perform this 
work. Major Harrod favors the immediate improvement 
of the South West Pass, which is now deeper than the 
South Pass, when work was commenced upon it, for it has 
12 to 14 ft. over the bar, as compared with 8 or 9 ft. in 
the original South Pass. The necessity for speedy action 
by the government is made more apparent by the fact 
that the Eads contract expires in July 1899, and somo- 
thing must be done, either to preserve the channel at the 
South Pass, or to secure a wider and deeper entrance at 
the South West Pass. 
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THE UNITED STATES EXPORT ASSOCIATION, in- 
corporated ‘‘to encourage the consumption of American 
products in other countries,” has issued its fourth bulle- 
tin, designed for circulation in the English colonies. It 
sets forth the advantages possessed by American manu- 
facturers in special lines and gives a long directory of 
American business houses. Mr. F. B. Thurber, the Presi- 
dent of the Association, together with his assistants, are 
actively at work, and they already have the co-operation, 
as members, of a large number of leading houses in many 
lines of business. An information bureau has been organ- 
ized by the Association which will answer free of charge 
any queries put to it, both from buyers and sellers of 
goods. The purpose of the Association is a most lauda- 
ble one; and properly aided by those most interested, 
American producers, it should accomplish in this country 
what a similar persistent effort and organization has done 
for European producers. The offices of the Association 
are at 143 Chambers St., New York city, and application 
to that address will obtain fuller details as to the pur- 
poses an@ progress of the work. 


ENGINEERING NEWS. 


THE BRUSSELS INTERNATIONAL EXPOSITION is 
to be held between May 24 and Oct. 31, 1897, under the 
auspices of the King of Belgium and the municipality of 
Brussels. The exhibits will include those usually seen 
at expositions of this character, and the Commissioners 
of the United States, Messrs. J. H. Gore and Thomas 
Wilson, call the special attention of American manufactur- 
ers to this opportunity for extending their trade by proper 
exhibits. Application for space must be made before 
Jan. 1, 1807, and the general rules for admission,- classi- 
fication, etc., may be obtained by addressing the Com- 
missioners at Columbian University, Washington, D. C. 
An effort is also being made to obtain special freight rates 
for exhibits from the Red Star Line to Antwerp, and 
full particulars can be obtained by addressing this com- 
pany at 6 Bowling Green, New York city. 
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AN INTERNATIONAL EXHIBITION is to be held in 
Guatemala from March 15 to July 15, 1897. Information 
can be obtained from Mr. Joaquin Yeto, Consul-General 
of Guatemala, New York city. 
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THE DECIMAL GAGE for measuring the thickness of 
sheet metal and the diameters of rods and wires which 
was adopted last year by the American Railway Master 
Mechanics’ Association was also adopted by the Associa- 
tion of American Steel Manufacturers at its regular quar- 
terly meeting in New York on Oct. 23. A committee of 
the Association presented a report in which they gave a 
number of reasons against the adoption of the U. &. 
Standard Sheet Metal Gage of 1893 and in favor of the 
decimal system of gaging, which report was formally 
indorsed by a resolution of the Association. An extended 
abstract of the report is given in “‘The Iron Age’’ of Oct. 
29. In the decimal system of gaging, gage numbers are 
not used, as in the old systems, but the actual thickness 
in thousandths of an inch is used instead. For conve- 
nient shop measurements a notched gage is used, of 
sheet metal, 0.1 in. thick, and of elliptical shape, 4x 2% 
ins. Such a gage with 38 notches is furnished by the 
Pratt & Whitney Co., of Hartford, Conn., for $5. The 
gage has been adopted in the shops of all the principal 
railways of the United States and Canada. 
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THE URBAN POPULATION OF THE UNITED STATES 
is discussed in “‘Scribner’s’’ for October. It is stated that 
more than one-third of this total population now live in 
cities. In some states this percentage is much exceeded, 
as it is 70% in Massachusetts, 60% in New York, 54% 
in Connecticut, and 52% in New Jersey. In 1790 there 
were only six citiesof more than 8,000 inhabitants; in 1890 
there were 448 such cities. In 1840 there were only 
three cities with more than 100,000 inhabitants; in 1890 
there were 28 cities of this population. In 1896 the 3,200,000 
inhabitants estimated for the Greater New York almost 
equal the population of the 13 United States in 1789. 
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THE CHEMICAL PROFESSION appears to be badly 
evercrowded in England, if we may trust an editorial 
in ‘‘The Engineer.’’ We quote from it as follows: 

There are fifty chemists clamoring for every insignifi- 
cant appointment in this country; and large numbers of 
German chemists are working here for salaries which would 
searcely pay the tailor’s biliof an Englishman. In few 
words, it does not pay in this country to make your son a 
chemist. If he has nothing but the income derived from the 
practice of his profession to rely upon, he will have to 
live a life of genteel poverty, cursing the hard fate 
which made him and his parents select a profession which 
pays no one properly at the beginning and leads to noth- 
ing at the end. No doubt a few chemists have made for- 
tunes. In like manner a few large nuggets have been 
picked up in Australia, and a few large diamonds in 
South Africa. For the great mass of chemists in this 
country an income of about £150 a year represents the 
ultimate life return for a large outlay of time and money. 
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PROJECTS FOR THE UTILIZATION OF ,COM- 
pressed air in street cars and motor carriages are being 
‘“‘boomed”’ at a lively rate, but details of the apparatus 
used are carefully withheld from the public. Experi- 
ments are said to have been carried on for several months 
at the works of the American Wheelock Engine Co., in 
South Worcester, Mass., On a motor adapted for heavy 
wagons, cabs and private vehicles. the same works 
experiments are being made on street car air motors for 
the Metropolitan Traction Co., of New York. A trial trip 
of a carriage motor was recently made in Worcester, at 
which a speed of 25 miles an hour is said to have been 
made. It is stated that if the experiments are success- 
ful, a stock company will be formed for the purpose of 
operating a system of air motor cabs In some of the large 
cities. 
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THE MAKING OF GAS FROM ANTHRACITE COAL 
dust is being exploited in Scranton, Pa., by the ‘“‘Anthra- 
cite Gas Producer Co.’ Mr. J. Gardner Sanderson, the in- 
ventor of the gas producer read a paper before the Scran-~ 
ton Board of Trade on Oct. 19, describing the process in 
which he made the following statements: 


Now as to what we are able to do, with the milMons 
of tons of waste coal scattered through the coal regions. 
After working over the piles and extracting all the mar- 
ketable sizes, the earth will still be encumbered with 
millions of tons of unmarketable stuff. With this I am 
prepared to make a gas as valuable for fuel as the best 
pre; coal, and far more efficient in power-using gas 

es than the best of coal with steam engines. Special 
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These pro being worked out, we are a! 
duce . with this material without more trout 


coal, and this we have bee; 


out all the sizes from buc e 
about 140,000 cu. ft. per ton. Fifty cu i. - 
gas engine is a large allowance for one HP. . : 
hence one ton of culm will furnish 2,800 Hp | 
or 230 HP. for ten hours, and there is no ws: 
when the power is not in use. No boilers to 
insure or explode, and but little expensive water 
The figure 230 is probably a misprint for 280 
be interesting to know what kind of gas it is ' 
obtained from anthracite culm in such large \ a 
140,000 cu. ft. per ton, and the statement that ~ Z 
of gas per HP. per hour is a large allowance, m), 
be made more definite if the quality of the » 
stated. The number of pounds of coal to the t 
stated, but if we assume 2,240 we obtain the ¢ , 
2,240 Ibs. culm furnishes 2,800 HP. for one hou 4 
is equivalent to 2,240 ~- 2,800 — 0.8 Ib. of culm 
per hour. This beats even what is claimed for t 
Thermic engine, described in our issue of Oct. 22 
beg to be excused from believing it without furt} 
than the statements of the inventor. 
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THE BRIDGE OF ALEXANDER II., which » 
built across the Seine, in Paris, as a part of the Expos 
tion of 1900, is thus briefly described in ‘“‘Le Genic 
It will have a single arched span of 110 m., or 360.8 ft 
with a rise of 21.32 ft. and a width of 131.20 ft. The arc 
will be built of mild steel, and will be hinged at the « 
ter and at the two abutments. The Emperor and £) iy 
of Russia laid the corner-stone during their recen) 
to Paris. 
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INSUFFICIENT FORCE OF INSPECTORS of the [Huila 
ing Department is becoming a common complaint in our 
large cities, especially since the erection of tall buildings 
of structural steel has become common. Mr. John 2B. 
Brady, Building Inspector of Washington, D. C., in his 
recent annual report requests that the number of his field 
inspectors be increased from two to seven. The con- 
stantly increasing amount of work of a miscellaneous 
chararacter that the department must look after makes the 
additional force necessary. 
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DRIFTING SANDS are gradually encroaching upon 
Provincetown, on the extreme northerly point of Cape 
Cod, and the Massachusetts Harbor and Land Commis- 
sioners are now attempting to reclaim this area by grass 
planting. The State owns 3,000 acres of this land which 
is divided into two well-defined strips; one belt heavily 
wooded, and the other and larger one made up of shift- 
ing sand dunes lying next to the sea. This sand belt is 
continually moving southward and upon the timbered 
land. By planting beach grass and other hardy fibrous 
plants about 45 acres have been reclaimed since 1894 on 
an annual appropriation of about $3,500. 





A NEW TROUGH FLOOR CONSTRUCTION which is 
claimed to offer several advantages over the styles at 
present in use has recently been patented by Mr. M. F. 
X. Foley, 257 So. 4th St., Philadelphia. It is made up 
of standard steel shapes and requires only four rows of 
rivets per trough, all of which can be machine driven, 
as compared with eight rows of rivets in the troughs 
built up of plates and angles. The troughs can be maie 
of any desired depth, and the cost of manufacture, it is 
cla'med, can be made so moderate as to ccnsiderab'y 
increase the use of this type of floor. 
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THE LOAD ALLOWED ON FLOORS of buildings used 
for the sale, storage and manufacture of merchandise, 
and of public livery, sale and boarding stables, according 
to the rules of the New York Building Department, |s 
required to be stated on a placard publicly displayed on 
each floor. Efforts are being made by the Department 


to compel a rigid enforcement of this rule. 
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THE CONSUMPTION OF COAL BY THE WARSHIPS 
of the United States Navy in the last fiscal year, » 
cording to the report of Commodore Chadwick, Chie! 
of Naval Equipment, was 116,903 tons, costing $620,15'. 
Of this amount 61,741 tons were purchased abroad. On! 
45% of the total was used for steaming purposes, the 
remainder being used for auxiliaries, including electric 
lighting, ventilation, etc. A cargo of Pocahontas coa! 
has been placed at Honolulu for the re-coaling of ves 
sels at that point at a rate which allows it to compete 
successfully with coal from Canada or from Australia. 
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A PLANT FOR THE MANUFACTURE OF FUEL GA*S 
by the Burdett-Loomis process has been erected at Brids-- 
port, Conn., by the Citizens’ Gas Co. It is said to be 
the largest city plant for making fuel gas in the world. 
At present it supplies fuel for 300 homes and for sev- 
eral factories, including those of the Yost Typewriting 
Cv. and the Monumental Bronze Co. The price charged 
is 50 cts. per 1,000 cu. ft., with liberal discounts, accord- 
ing to the amount used, ranging from 20% for smull bills 
to 50% for bills for 50,000 cu. ft. and upward per month. 
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